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Title: Selecting animals for parentally imprinted traits. 

The invention relates to methods to select breeding 
animals or animals destined for slaughter for having 
desired genotypic or potential phenotypic properties, in 
particular related to muscle mass and/or fat deposition. 
Breeding schemes for domestic animals have so far focused 
on farm performance traits and carcass quality. This has 
resulted in substantial improvements in traits like 
reproductive success, milk production, lean/ fat ratio, 
prolificacy, growth rate and feed efficiency. Relatively 
simple performance test data have been the basis for 
these improvements, and selected traits were assumed to 
be influenced by a large number of genes, each of small 
effect (the infinitesimal gene model) . There are now some 
important changes occurring in this area. First, the 
breeding goal of some breeding organisations has begun to 
include meat quality attributes in addition to the 
"traditional" production traits. Secondly, evidence is 
accumulating that current and new breeding goal traits 
may involve relatively large effects (known as major 
genes) , as opposed to the infinitesimal model that has 
been relied on so far. 

Modern DNA- technologies provide the opportunity to 
exploit these major genes, and this approach is a very 
promising route for the improvement of meat quality, 
especially since direct meat quality assessment is not 
viable for . potential breeding animals. Also for other 
traits such as lean/fat ratio, growth rate and feed 
efficiency, modern DNA technology can be very effective. 
Also these traits are not always easy to measure in the 
living animal . 

The evidence for several of the major genes 
originally obtained using segregation analysis, i.e. 
without any DNA marker information. Afterwards molecular 
studies were performed to detect the location of these 
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genes on the genetic map. In practice, and except for 
alleles of very large effect, DNA studies are required to 
dissect the genetic nature ,of most traits of economic 
importance. DNA markers can be used to localise genes or 
alleles responsible for qualitative traits like coat 
colour, and they can also be used to detect genes or 
alleles with substantial effects on quantitative traits 
like growth rate, IMF etc. In this case the approach is 
referred to as QTL (quantitative trait locus) mapping, 
wherein a QTL comprises at least a part of the nucleic 
acid genome of an animal where genetic information 
capable of influencing said quantitative trait (in said 
animal or in its offspring) is located. Information at 
DNA level can not only help to fix a specific major gene 
in a population, but also assist in the selection of a 
quantitative trait which is already selected for. 
Molecular information in addition to phenotypic data can 
increase the accuracy of selection and therefore the 
selection response. 

Improving meat quality or carcass quality is not 
just about changing levels of traits like tenderness or 
marbling, but it is also about increasing uniformity. The 
existence of major- genes provides excellent opportunities 
for improving meat quality because it allows large steps 
to be made in the desired direction. Secondly, it will 
help to reduce variation, since we can fix relevant genes 
in our products. Another aspect is that selecting for 
major genes allows differentiation for specific markets. 
Studies are underway in several species, particularly, 
pigs, sheep, deer and beef cattle. 

In particular, intense selection for meat production 
has resulted in animals with extreme muscularity and 
leanness in several livestock species. In recent years, it 
has become feasible to map and clone several of the genes 
causing these phenotypes, paving the way towards more 
efficient marker assisted selection, targeted drug 
development {performance enhancing products) and 
transgenesis. Mutations in the ryanodine receptor (Fuji 
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et al, 1991; MacLennan and Phillips, 1993) and myostatin 
(Grobet et al, 1997/ Kambadur et al, 1997; McPherron and 
Lee, 1997} have been shown to cause muscular 
hypertrophies in pigs and cattle respectively, while 
genes with major effects on muscularity and/or fat 
deposition have for instance been mapped to pig 
chromosome 4 (Andersson et al, 1994) and sheep chromosome 
18 (Cocket et al, 1996) . 

However, although there have been successes in 
identifying QTLs, the information is currently of limited 
use within commercial breeding programmes. Many workers 
' in this field conclude that it is necessary to identify 
the particular genes underlying the QTL. This is a 
substantial task, as the QTL region is usually relatively 
large and may contain many genes. Identification of the 
relevant genes from the many that may be involved thus 
remains a significant hurdle in farm animals. 

The invention provides a method for selecting a 
domestic animal for having desired genotypic or potential 
phenotypic properties comprising testing said animal for 
the presence of a parentally imprinted qualitative or 
quantitative trait locus (QTL) . Herein, a domestic animal 
is defined as an animal being selected cr having been 
derived from an animal having been selected for having 
desired- genotypic or potential phenotypic properties. 

Domestic animals provide a rich resource of genetic 
and phenotypic variation, traditionally domestication 
involves selecting an animal or its offspring for having 
desired genotypic or potential phenotypic properties. 
This selection process has in the past century been 
facilitated by growing understanding and utilisation of 
the laws of Mendelian inheritance. One of the major 
problems in breeding programs of domestic animals is the 
negative genetic correlation between reproductive 
capacity and production traits. This is for example the 
case in cattle (a high milk production generally results 
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in slim cows and bulls) poultry, broiler lines have a low 
level of egg production and layers have generally very 
low muscle growth) , pigs (very prolific sows are in 
general fat and have comparatively less meat) or sheep 
(high prolific breeds have low carcass quality and vice 
versa) . The invention now provides that knowledge of the 
parental imprinting character of various traits allows to 
select for example sire lines homozygous for a paternally 
imprinted QTL for example linked with muscle production 
or growth; the selection for such traits can thus be' less 
stringent in dam lines in favour of the reproductive . 
quality. The phenomenon of genetic or parental imprinting 
has never been utilised in selecting domestic animals, it 
was never considered feasible to employ this elusive 
genetic characteristic in practical breeding programmes. 
The invention provides a breeding programme, wherein 
knowledge of the parental imprinting character of a 
desired trait, as demonstrated herein, results in a 
breeding programme, for example in a BLUP programme, with 
a modified animal model. This increases the accuracy of 
the breeding value estimation and speeds up selection 
compared to conventional breeding programmes. Until now, 
the effect of a parentally imprinted trait in the 
estimation of a conventional BLUP programme was 
neglected; using and understanding the parental character 
of the desired trait, as provided by the invention, 
allows selecting on parental imprinting, even without DNA 
testing; For example, selecting genes characterised by 
paternal imprinting is provided to help increase 
uniformity; a (terminal) parent homozygous for the "good 
or wanted" alleles will pass them to all offspring, 
regardless, of the other parent's alleles, and the 
offspring will all express the desired parent's alleles. 
This results in more uniform offspring. Alleles that are 
interesting or favourable from the maternal side or often 
the ones that have opposite effects to alleles from the 
paternal side. For example, in meat animals such as pigs 
alleles linked with meat quality traits such as inta- 
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muscular fat or muscle mass could be fixed in the dam 
lines while alleles linked with reduced back fat could be 
fixed in the sire lines: Other desirable combinations are 
for example fertility and/or milk yield in the female 
line with grov/th rates and/or muscle mass in the male 
lines . 

In a preferred embodiment, the invention provides a 
method for selecting a domestic animal for having desired 
genotypic or potential phenotypic properties comprising 
testing a nucleic acid sample from said animal for Che 
presence of a parentally imprinted quantitative trait 
locus (QTL) . A nucleic acid sample can in general be 
obtained from various parts of the animal's body by 
methods known in the art. Traditional samples for the 
purpose of nucleic acid testing are blood samples or skin 
or mucosal surface samples, but samples from other 
tissues can be used as well, in particular sperm samples, 
oocyte or embryo samples can be used. In such a sample, 
the presence and/or sequence of a specific nucleic acid, 
be it DNA or RNA, can be determined with methods known in 
the art, such as hybridisation or nucleic acid 
amplification or sequencing techniques known in the art. 
The invention provides testing such a sample for the 
presence of nucleic acid wherein a QTL or allele 
associated therewith is associated with the phenomenon of 
parental imprinting, for example where it is determined 
whether a paternal or maternal allele of said QTL is 
capable of being predominantly expressed in said animal . 

The purpose of breeding programs in livestock is to 
enhance the performances of animals by improving their 
genetic composition. In essence this improvement accrues 
by increasing the frequency of the most favourable 
alleles for the genes influencing the performance 
characteristics of interest . These genes are referred to 
as QTL. Until the beginning of the nineties, genetic 
improvement was achieved via the use of biometrical 
methods, but without molecular knowledge of the 
underlying QTL. 
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Since the beginning of the nineties and due to 
recent developments in genomics, it is conceivable to 
identify the QTL underlying a trait of interest. The 
invention now provides identifying and using parentally 
imprinted QTLs which are useful for selecting animals by 
mapping quantitative trait loci. Again, the phenomenon of 
genetic or paternal imprinting has never been utilised in 
selecting 'domestic animals, it was never considered 
feasible to employ this elusive genetic characteristic in 
practical breeding programmes. For example Kovacs and 
Kloting (Biochem. Mol . Biol. Int. 44:399-405, 1998), 
where oarental imprinting is not mentioned, and not 
suggested, found linkage of a trait in female rats, but 
not in males, suggesting a possible sex specificity 
associated with a chromosomal region, which of course 
excludes parental imprinting, a phenomenon wherein the 
imprinted trait of one parent is preferably but gender- 
aspecif ically expressed in his or her offspring. 

The invention provides the initial localisation of a 
parentally imprinted QTL on the genome by linkage 
analysis with genetic markers, and the actual 
identification of the parentally imprinted gene(s) and 
causal mutations therein. Molecular knowledge of such a 
parentally imprinted QTL allows for more efficient 
breeding designs herewith provided. Applications of 
molecular knowledge of parentally imprinted QTLs in 
breeding programs include: marker assisted segregation 
analysis to identify the segregation of functionally 
distinct parentally imprinted QTL alleles in the 
populations of interest, marker assisted selection (MAS) 
performed within lines to enhance genetic response by 
increasing selection accuracy, selection intensity or by 
reducing the generation interval using the understanding 
of the phenomonon of parental imprinting, marker assisted 
introgression (MAI) to efficiently transfer favourable 
parentally imprinted QTL alleles from a donor to a 
recipient population, genetic engineering of the 
identified parentally QTL and genetic modification of the 
breeding stock using transgenic technology, development 
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5 of performance enhancing products using targeted drug 

development exploiting molecular knowledge of said QTL. 

The inventors undertook two independent experiments 
to determine the practical use of parental imprinting of 

10 5 a QTL. 

In a first experiment, performed in a previously- 
described Pietrain x Large White intercross, the 
likelihood of the data were computed under a model of 
paternal (paternal allele only expressed) and maternal 
10 imprinting (maternal allele only expressed) and compared 
with the likelihood of the data under a model of a 
conventional "Mendelian" QTL. The results strikingly 
demonstrated that the QTL was indeed paternally 
expressed, the QTL allele (Pietrain or Large White) 
15 inherited from the Fl sow having no effect whatsoever on 
the carcass quality and quantity of the F 2 offspring. It 
was seen that very significant lodscores were obtained 
when testing for the presence of a paternally expressed 
QTL, while there was no evidence at all for the 
2 0 segregation of a QTL when studying the chromosomes 

transmitted by the sows. The same tendency was observed 
for all traits showing that the same imprinted gene is 
responsible for the effects observed on the different 
traits. Table 1 reports the maximum likelihood (ML) 
25 phenotypic means for the F 2 offspring sorted by inherited 
paternal QTL allele. 

In a second experiment performed in the Wild Boar X 
Large White intercross, QTL -analyses of body composition, 
fatness, meat quality, and growth traits was carried out 
40 30 with the chromosome 2 map using a statistical model 

testing for the presence of ah imprinting effect. Clear 
evidence for a paternally expressed QTL located at the 
very distal tip of 2p was obtained {Fig. 2; Tablel) . The 
clear paternal expression of a QTL is illustrated by the 
35 least squares means which fall into two classes following 
the population origin of the paternally inherited allele 
(Table 1) . For a given paternally imprinted QTL, 
50 implementation of marker assisted segregation analysis, 

selection (MAS) and introgression (MAI) , can be performed 
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using genetic markers that are linked to the QTL, genetic 
markers that are in linkage disequilibrium with the QTL, 
or using the actual causal mutations within the QTL. 

Understanding the parent-of -origin effect 
characterising a QTL allows for its optimal use in 
breeding programs. Indeed, marker assisted segregation 
analysis under a model of parental imprinting will yield 
better estimates of QTL allele effects. Moreover it 
allows for the application of specific breeding schemes 
to optimally exploit a QTL. In one embodiment of the 
invention, the most favourable QTL alleles would be fixed 
in breeding animal lines and for example used to generate 
commercial, crossbred males by marker assisted selection 
(MAS, within lines) and marker assisted introgression 
(MAI, between lines). In another embodiment, the worst 
QTL alleles would be fixed in the animal lines used to 
generate commercial crossbred females by MAS (within 
lines) and MAI (between lines) . 

In a preferred embodiment of the invention, said 
animal is a pig. Note for example that the invention 
provides the insight that today half of the offspring 
from commercially popular Pietrain x Large White crossbred 
boars inherit an unfavourable Large White muscle mass QTL 
as provided by the invention causing considerable loss, 
and the invention now for example provides the 
possibility to select the better half of the population 
in that respect. However, it is also possible to select 
commercial sow lines enriched with the in the boars 
unfavourable alleles, allowing to equip the sows with 
other alleles more desirable for for example reproductive 
purposes . 

In a preferred embodiment of a method provided by 
the invention, said QTL is located at a position 
corresponding to a QTL located at chromosome 2 in the 
pig. For example, it is known form comparative mapping 
data between pig and human, including bidirectional 
chromosome painting, that SSC2p is homologous to 
HSAllpter-ql3 n,li ' . HSAllpter-ql3 is known to harbour a 
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cluster of imprinted genes: IGF2, INS2, H19, MAH2 , P57 KIM , 
K„LQTL1, Tapal,/CD81, Orctl2, Imptl and Ipl. The cluster 
of imprinted genes located in HSAllpter-ql3 is 
characterised by 8 maternally expressed genes HI 9, MASH2, 
P57 KIP2 , K^LQTLl , TAPA1/CD81, ORCTL2 , IMPT1 and'IPl, and 
two paternally expressed genes: IGF2 and INS . However, 
Johanson et al (Genomics 25:682-690, 1995) and Reik et al 
(Trends in Genetics, 13:330-334, 1997) show that the 
whereabouts of these loci in various animals are not 
clear. For example, the HSA11 and MMU7 loci do not 
correspond among each other, the MMU7 and the SSC2 loci 
do not correspond, whereas the HSA11 and SSC2 loci seem 
to correspond, and no guidance is given where one or more 
of for example the above identified parentally expressed 
individual genes are localised on the three species' 
chromosomes . 

Other domestic animals, such as cattle,- sheep, 
poultry and fish, having similar regions in their genome 
harbouring such a cluster of imprinted genes or QTLs, the 
invention herewith provides use of these orthologous 
regions of other domestic animals in applying the 
phenomenon of parental imprinting in breeding programmes. 
In pigs, said cluster is mapped at around position 2pl.7 
of chromosome 2, however, a method as provided by the 
invention employing (fragments of) said maternally or 
paternally expressed orthologous or homologous genes or 
QTLs are advantageously used in other animals as well for 
breeding and selecting purposes. For example, a method is 
provided wherein. said QTL is related to the potential 
muscle mass and/or fat deposition, preferably with 
limited effects on other traits such as meat quality and 
- daily gain cf said animal or wherein said QTL comprises 
at least a- part of an insulin-like growth factor-2 (IGF2) 
allele. Reik et al (Trends in Genetics, 13:330-334, 1997) 
explain that this gene in humans is related to Beckwith- 
Wiedemann syndrome, an apparently parentally imprinted 
disease syndrome most commonly seen with human foetuses, 
where the gene has an important role in prenatal 
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development. No relationship is shown or suggested with 
postnatal development relating to muscle development or 
fatness in (domestic) animals. 

In a preferred embodiment, the invention provides a 
5 method for selecting a pig for having desired genotypic 
or potential phenotypic properties comprising testing a 
sample from said pig for the presence of a quantitative 
trait locus (QTL) located at a Sus scrofa chromosome 2 
mapping at position 2pl.7. in particular, the invention 
10 relates to the use of genetic markers for the telomeric 
end of pig chromosome 2p in marker selection (MAS) of a 
parentally imprinted Quantitative Trait Locus (QTL) 
affecting carcass yield and quality in pigs. Furthermore, 
the invention relates to the use of genetic markers 
15 associated with the IGF2 locus in MAS in pigs, such as 

polymorphisms and microsateiites and other characterising 
nucleic acid sequences shown herein, such as shown in 
figures 4 to 10. In a preferred embodiment, the invention 
provides a QTL located at the distal tip of Sus scrofa 
20 chromosomes 2 with effects on varies measurements of 

carcass quality and quantity, particularly muscle mass 
and fat deposition. 

In a first experiment, a QTL mapping analysis was 
performed in a Wild Boar X Large White intercross 
25 counting 200 F 2 individuals. The F 2 animals were 

sacrificed at a live eight of at least 80 kg or at a 
maximum age of 190 days. Phenotypic data on birth weight, 
growth, fat deposition, body composition, weight of 
internal organs, and meat quality were collected; a 

40 

30 detailed description of the phenotypic traits are 

provided by Andersson et al 1 and Andersson-Eklund et al A 

A QTL (without any significant effect on back-fat 
thickness) at an unspecified locus on the proximal end of 
chromosome 2 with moderate effect on muscle mass, and 
3 5 located about 30cM away from the parentally imprinted QTL 
reported here, was previously reported by the inventors; 
whereas the QTL as now provided has a very large effect, 
explaining at least 20-30% of variance, making the QTL of 
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the present invention commercially very attractive, which 
' is even more so because the present QTL is parentally 
imprinted. The marker map of chromosome 2p was improved 
as part of this invention by adding microsatell ite 
5 markers in order to cover the. entire chromosome arm. The 
following microsatellite markers were used: Swc9, Sw2443 , 
Sw2623, and Swr2516 , all from the distal end of 2p 7 . QTL 
analyses of body composition, fatness, meat quality, and 
15 growth traits were carried out with the new chromosome 2 

10 map. Clear evidence for a QTL located at the very distal 
tip of 2p was obtained (Fig. 1; Table 1). The QTL had 
very large effects on lean meat content in ham and 
explained an astonishing 3 0% of the residual phenotypic 
variance in the F 2 population. Large effects on the area 
15 of the longissumus dorsi muscle, on the weight of the 

heart, and on back-fat thickness (subcutaneous fat) were 
also noted. A moderate effect on one meat quality trait, 
reflectance value, was indicated. The QTL had no 
significant effect on abdominal fat, birth weight, 
20 growth, weight of liver, kidney, or spleen (data not 

shown) . The Large White allele at this QTL was associated 
with larger muscle mass and reduced back- fat thickness 
consistent with the difference between this breed and the 
Wild Boar population. 
25 In a second experiment, QTL mapping was performed in 

a Pie^rain X Large White intercross comprising 1125 F 2 
offspring. The Large White and Pietrain parental breeds 
differ for a number of economically important phenotypes . 
Pietrains are famous for their exceptional muscularity 

40 

30 and leanness 10 (Figure 2, while Large Whites show superior 
growth performance. Twenty-one distinct phenotypes 
measuring growth performance (5) , muscularity (6) , fat 
deposition (6), and meat quality (4), were recorded on 
all F 2 offspring. In order to map • QTL underlying the 
35 genetic differences between these breeds, the inventors 
undertook a whole genome scan using microsatellite 
markers on an initial sample of 677 F 2 individuals. The 
following microsatellite marker map was used to analyse 
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chromosome 2;:SW2443, SWC9 and SW2623, SWR2516- (0 , 20) - 
SWR783- (0,29) -SW240- (0,20) -SW776- (0,08) -S0010- ( 0 , 04 ) - 
SW1695- (0, 36) -SWR308 . Analysis of pig chromosome 2 using 
a Maximum Likelihood multipoint algorithm, revealed 
highly significant lodscores (up to 2 0) for three of the 
six phenotypes measuring muscularity (% lean cuts, % ham, 
% loin) and three of the six phenotypes measuring fat 
deposition (back-fat thickness (BFT) , % backfat, % fat 
cuts) at the distal end of the short arm of chromosome 2 
(Figure 1) . Positive lodscores were obtained in the 
corresponding chromosome region for the remaining six 
' muscularity and fatness phenotypes, however, not reaching 
the experiment-wise significance threshold ) (a=5%. There 
was no evidence for an effect of the corresponding QTL on 
growth performance (including birth weight) or recorded 
meat quality measurements (data not shown) . To confirm 
this finding, the remaining sample of 355 F 2 offspring v/as 
genotyped for the four most distal 2p markers and QTL 
analysis performed for the traits yielding the highest 
lodscores in the first analysis. Lodscores ranged from 
2.1 to 7.7, clearly confirming the presence of a major 
QTL in this region. Table 2 reports the corresponding ML 
estimates for the three genotypic means as well as the 
residual variance. Evidence based on marker assisted 
segregation analysis points towards residual segregation 
at this locus within the Pietrain population. 

These experiments therefore clearly indicated 
the existence of a QTL with major effect on carcass 
quality and quantity on the telomeric end of pig 
chromosome arm 2p; the likely existence of an allelic 
series at this QTL with at least three alleles: Wild-Boar 
< Large White < Pietrain, and possibly more given the 
observed segregation v/ithin the Pietrain breed. 

The effects of the identified QTL on muscle mass and 
fat deposition are truly major, being of the same 
magnitude of those reported for the CRC locus though 
apparently without the associated deleterious effects on 
meat quality. We estimate that both loci jointly explain 
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close to 50% of the Pietrain versus Large White breed 
difference for muscularity and leanness. The QTL had very 
large .effects on lean meat content in ham and explained 
an astonishing 30% of the residual phenotypic variance in 
the F2 population. Large effects on the area of the 
longissumus dorsi muscle, on the weight' of the heart, and 
on back-fat thickness (subcutaneous fat) were also noted. 
A moderate effect on one meat quality trait, reflectance 
value, was indicated. The QTL had no significant effect 
on abdominal fat, birth weight, growth, weight of liver, 
kidney, or spleen (data not shown) . The Large White 
allele at this QTL, when compared to the Wild Boar 
allele, was associated with larger muscle mass and 
reduced back-fat thickness consistent with the difference 
between this breed and the Wild Boar population. The 
strong imprinting effect observed for all affected traits 
shows that a single causative locus is involved. The 
pleiotropic effects on skeletal muscle mass and the size 
of the heart appear adaptive from a physiological point 
of view as a larger muscle mass requires a larger cardiac 
output . 

In a further embodiment, the invention provides a 
method for selecting a pig for having desired genotypic 
or potential phenotypic properties comprising testing a 
sample from said pig for the presence of a quantitative 
trait locus (QTL) located at a Sus scrofa chromosome 2 
mapping at position 2pl . 7 . , wherein said QTL comprises at 
least a part of a Sus scrofa insulin- like growth factor-2 
(IGF2) allele or a genonic area closely related thereto, 
such as polymorphisms and microsatelites and other 
characterising nucleic acid sequences shown herein, such 
as. shown in figures 4 to 10. The important role of IGF2 
for prenatal development is well-documented from knock- 
out mice as well as from its causative role in the human 
Beckwith-Wiedemann syndrome. This invention demonstrates 
an important role for the IGF2-region also for postnatal 
development . 
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. To show the role of Igf2 the inventors performed the 
following three experiments: 

A genomic IGF2 clone was isolated by screening a 
porcine BAC library. FISH analysis with this BAC clone 
gave a strong consistent signal on the terminal part of 
chromosome 2p . 

A polymorphic microsatellite is located in the 3*UTR 
of IGF2 in mice (GenBank U71085) , humans (GenBank 
S62623), and horse (GenBank AF020598). The possible 
presence of a corresponding porcine microsatellite was 
investigated by direct sequencing of the IFG2 3'UTR using 
the BAC clone. A complex microsatellite was identified 
about 800bp downstream of the stop codon; a sequence 
comparison revealed that this microsatellite was 
identical to a previously described anonymous 
microsatellite, Swc9 6 . This marker was used in the initial 
QTL mapping experiments and its location on the genetic 
map correspond with the most likely position of the QTL 
both in the Pietrain X Large White and in the Large Whice 
x Wild Boar pedigree. 

Analysis of skeletal muscle and liver cDNA from 10- 
week old foetuses heterozygous for a nt241 (G-A) 
transversion in the second exon of the porcine IGFII gene 
and SWC9, shows that the IGFII gene is imprinted in these 
tissues in the pig as well and only expressed from the 
paternal allele. 

Based on a published porcine adult liver cDNA 
sequence 16 , the inventors designed primer pairs allowing 
to amplify the entire IgfXI coding sequence with 222 bp 
of leader and 280 bp of trailor sequence from adult 
skeletal muscle cDNA. Pietrain and Large White RT-PCR 
products were sequenced indication that the coding 
sequences are identical in both breeds and with the 
published sequence. However, a GOA transition was found 
in the leader sequence corresponding to exon 2 in man. 
Following conventional nomenclature, this polymorphism 
will be referred to as nt241{G-A) . We developed a 
screening test for this single nucleotide polymorphism 
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9(SNP) based on the ligation amplification reaction 
(LAR) , allowing us to genotype our pedigree material. 
Based on these data, Igfll was shown to colocalize with 
the SWC9 microsatellite marker (0=0%) , therefore 
virtually coinciding with the most likely position of the 
QTL, and well within the 95% support interval for the 
QTL. Subsequent sequence analysis demonstrated that the 
microsatellite marker SWC9 is actually located within the 
3'UTR of the IgfIT gene. 

As previously mentioned, the knowledge of this 
QTIi provides a method for the selection of animals such 
as pigs with improved carcass merit. Different 
embodiments of the invention are envisaged, including: 
marker assisted segregation analysis to identify the 
segregation of functionally distinct QTL alleles in the 
populations of interest; marker assisted selection (MAS) 
performed within lines to enhance genetic response by 
increasing selection accuracy, selection intensity or by 
reducing the generation interval; marker assisted 
introgression (MAI) to efficiently transfer favourable 
QTL alleles from a donor to a recipient population, 
thereby enhancing genetic response in the recipient 
population. Implementation of embodiments marker assisted 
segregation analysis, selection (MAS) and introgression 
(MAI) , can be performed using genetic markers that are 
linked to the QTL; genetic markers that are in linkage 
disequilibrium with the QTL, the actual causal mutations 
within the QTL. 

In a further embodiment, the invention provides a 
method for selecting a pig for having desired genotypic 
or potential phenotypic properties comprising testing a 
sample from said pig for the presence of a quantitative 
trait locus (QTL) located at a Sus scrofa chromosome 2. 
mapping at position 2pl . 7 . , wherein said QTL is 
paternally expressed, i.e. is expressed from the paternal 
allele. In man and mouse, Jgf2 is known to be imprinted 
and to be expressed exclusively from the paternal allele 
in several tissues' Analysis of skeletal muscle cDNA from 
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pigs heterozygous for the SNP and/or SWC9, shows that the 
sane imprinting holds in the pig as well. Understanding 
the parent-of-origin effect characterising the QTL as 
provided by the invention now allows for its optimal use 
in breeding programs. Indeed, today half of the offspring 
from commercially popular Pietrain x Large White 
crossbred boars inherit the unfavourable Large White 
allele causing considerable loss. Using a method as 
provide by the invention avoids this problem. 

The invention furthermore provides an isolated 
and/or recombinant nucleic acid or functional fragment 
derived thereof comprising a parentally imprinted 
quantitative trait locus (QTL) or fragment thereof 
capable of being predominantly expressed by one parental 
allele. Having such a nucleic acid as provided by the 
invention available allows constructing transgenic 
animals wherein favourable genes are capable of being 
exclusively or predominantly expressed by one parental 
allele, thereby equipping the offspring of said animal 
homozygous for a desired trait with desired properties 
related to that parental allele that is expressed. 

In a preferred embodiment, the invention provides an 
isolated and/or recombinant nucleic acid or fragment 
derived thereof comprising a synthetic parentally 
imprinted quantitative trait locus (QTL) or functional 
fragment thereof derived from at least one chromosome. 
Synthetic herein describes a parentally expressed QTL 
wherein various elements- are combined that originate from 
distinct locations from the genome of one or more 
animals. The invention provides recombinant nucleic acid 
wherein sequences related to parental imprinting of one 
QTL are combined with sequences relating to genes or 
favourable alleles of a second' QTL. Such a gene construct 
is favourably used to obtain transgenic animals wherein 
the second QTL has been equipped with paternal 
imprinting, as opposed to the inheritance pattern in the 
native animal from which the second QTL is derived. Such 
a second QTL' can for example be derived from the same 
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chromosome where the parental imprinting region is 
located, but can also be derived from a different 
chromosome from the same or even a different species. In 
the pig, such a second QTL can for example be related to 
an oestrogen receptor (ESR) -gene (Rothschild et al, PNAS, 
93, 201-201, 1996) or a FAT- QTL (Andersson, Science, 263, 
1771-1774, 1994) for example derived from an other pig 
chromosome , such as chromosome 4 . A second or further QTL 
can also be derived from another (domestic) animal or a 
human . 

The invention furthermore provides an isolated 
and/or recombinant nucleic acid or functional fragment 
derived thereof at least partly corresponding to a QTL of 
a pig located at a Sus scrofa chromosome 2 mapping at 
position 2pl.7 wherein said QTL is related to the 
potential muscle mass and/or fat deposition of said pig 
and/or wherein said QTL comprises at least a part of a 
Sus scrofa insulin-like growth factor-2 (IGF2) allele, 
preferably at least spanning a region between INS and 
0 H19, or preferably derived from a domestic pig, such as a 
Pietrain, Meishan, Duroc, Landrace or Large White, or 
from a wild Boar. For example, a genomic IGF2 clone was 
isolated by screening a porcine EAC library. FISH 
analysis with this BAC clone gave a strong consistent 
5 signal on the terminal part of chromosome 2p. A 

polymorphic microsatellite is located in the V UTR of 
IGF2 in mice (GenBank U71085), humans (GenBank S62623) , 
and horse (GenBank AF020598) . The possible presence of a 
corresponding porcine microsatellite was investigated by 
0 direct sequencing of the IGF2 3' UTR 'using the BAC clone. 
A complex microsatellite was identified about 800 bp 
downstream of the stop codon; a sequence comparison 
revealed that this microsatellite is identical to a 
previously described anonymous microsatellite, Swc9. PCR 
5 primers were designed and the microsatellite {IGF2ms) was 
found to be highly polymorphic with three different 
alleles among the two Wild Boar founders and another two 
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among the eight Large White founders. IGF2ms was fully, 
informative in the intercross as the breed of origin as 
well as the parent of origin could be determined with 
confidence for each allele in each F 2 animal. 

A linkage analysis using the intercross pedigree was 
carried out with ICF2ms and the microsateilites Sw2443, 
Sw2623, and Swr2516, all from the distal end of 2p 7 . IGF2 
was firmly assigned to 2p by highly significant led 
scores (e.g. Z=89.0, 0=0.003 against Swr2516) . Multipoint 
analyses, including previously typed chromosome 2 
markers, revealed the following order of loci (sex- 
average map distances in Kosambi cM) : Sw2443/Swr251 6-0 . 3- 
IGF2-14 .9-Sw2623-10 .2-Sw256. No recombinant was observed 
between Sw2443 and Swr2516, and the suggested proximal 
location of IGF2 in relation to these loci is based on a 
single recombinant giving a lod score support of 0.8 for 
the reported order. The most distal marker in our 
previous QTL study, Sw256, is located about 2S cM from 
the distal end of the linkage group. 

The invention furthermore provides use of a nucleic 
acid or functional fragment derived thereof according to 
the invention in a method according to the invention. In 
a preferred embodiment, use of a method according to 
invention is provided to select a breeding animal or 
animal destined for slaughter, or embryos or semen 
derived from these animals for having desired genotypic 
or potential phenotypic properties. In particular, the 
invention provides such use wherein said properties are 
related to muscle mass and/or fat deposition. The QTL as 
provided by the invention may be exploited or used to 
improve for example lean meat content or back-fat 
thickness by marker assisted selection within populations 
or by marker assisted introgression of favorable alleles 
from one population to another. Examples of marker 
assisted selection using the QTL as provided by the 
invention are use of marker assisted segregation analysis 
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with linked markers or with markers in disequilibrium to 
identify functionally distinct QTL alleles. Furthermore, 
identification of a causative mutation in the QTL is now 
possible, again leading to identify functionally distinct 
QTL alleles. Such functionally distinct QTL alleles 
located at the distal tip of chromosome 2p with large 
effects on skeletal muscle mass, the size of the heart, 
and on back-fat thickness are also provided by the 
invention. The observation of a similar QTL effect in a 
Large White x Wild Boar as well as in a Pietrain x Large 
White intercross provides proof of the existence of a 
series of at least three distinct functional alleles. 
Moreover, preliminary evidence based on marker assisted 
segregation analysis points towards residual segregation 
at this locus within the Pietrain population (data not 
shown) . The occurrence of an allelic series as provided 
by the invention allows identifying causal polymorphisms 
which - based on the quantitative nature of the observed 
effect - are unlikely to be gross gene alterations but 
rather subtle regulatory mutations. The effects on muscle 
mass of the three alleles rank in the same order as the 
breeds in which they are found i.e. Pietrain pigs are 
more muscular than Large White pigs that in turn have 
higher lean meat content than Wild Boars. The invention 
furthermore provides use of the alleles as provided by 
the invention for within line selection or fcr marker 
assisted introgression using linked markers, markers in 
disequilibrium or alleles comprising causative mutations. 

The invention furthermore provides an. animal 
selected by using a method according to the invention. 
For example, a pig characterised in being homozygous for 
an allele "in a QTL located at a Sus scrofa chromosome 2 
mapping at position 2pl . 7 can now be selected and is thus 
provided by the invention. Since said QTL is related to 
the potential muscle mass and/or fat deposition of said 
pig and/or said QTL comprises at least a part of a Sus 
scrofa insulin-like growth factor-2 (IGF2) allele, it is 
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possible to select promising pigs to be used for breeding 
or to be slaughtered. In particular an animal according 
to the invention which is a male is provided. Such a 
male, or its sperm or an embryo derived thereof can 
advantageously be used in breeding animals for creating 
breeding lines or for finally breeding animals destined, 
for slaughter. In a preferred embodiment of such use as 
provided by the invention, a male, or its sperm, 
deliberately selected for being homozygous for an allele 
causing the extreme muscular hyperthrophy and leanness, 
is used to produce offspring heterozygous for such an 
allele. Due to said allele's paternal expression, said 
offspring will also show the favourable traits for 
example related to muscle mass, even if the parent female 
has a different genetic background. Moreover, it is now 
possible to positively select the female (s) for having 
different traits, for example related to fertility, 
without having a negative effect on the muscle mass trait 
that is inherited from the allele from the selected male. 
For example, earlier such males could occasionally be 
seen with Pietrain pigs but genetically it was not 
understood how to most profitably use these traits in 
breeding programmes . 

Furthermore, the invention provides a transgenic 
animal, sperm and an embryo derived thereof, comprising a 
synthetic parentally imprinted QTL or functional fragment 
thereof as provided by the invention, i.e. it is provided 
by the invention to introduce a favourable recombinant 
allele; for example introduce the oestrogen receptor 
locus related to increased litter size of an animal 
homozygously in a parentally imprinted region of a 
grandparent, animal (for example the father of a hybrid 
sow if the region was paternally imprinted and the 
grandparent was a boar) ; to introduce a favourable fat- 
related allele or muscle mass-related recombinant allele 
in a paternally imprinted region, and so on. Recombinant 
alleles that are interesting or favourable from the 
maternal side or often the ones that have opposite 
effects to alleles from the paternal side. For example, 
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in meat animals such as pigs recombinant alleles linked 
with meat quality traits such as intra-muscular fat or 
muscle mass could be fixed in the dam lines while 
recombinant alleles linked with reduced back fat could be 
5 fixed in the sire lines. Other desirable combinations are 
for example fertility and/or milk yield in the female 
line with growth rates and/or muscle mass in the male 
lines . 

The invention is further explained in the detailed 
10 description without limiting the invention. 

Detailed description. 

Example 1: Wild Boar x Large White intercrosses 
Methods 



Isolation of an IGF2 BAC clone and fluorescent in situ 
hybridization (FISH). IGF2 primers (F:5'- 
2 0 GGCAAGTTCTTCCGCTAATGA- 3 ' and R: 5 ' -GCACCGCAGAATTACGACAA- 
30 3' ) for PCR amplification of a part of the last exon and 

3'UTR were designed on the basis of a porcine IGF2 cDNA 
sequence (GenBank X56C94) . The primers were used to 
screen a porcine BAC library and the clone 253G10 was 
35 25 isolated. Crude BAC DNA was prepared as described^. The 

BAC DNA was linearized with £coRV and purified with 
QIAEXII (QIAGEN GmbH, Germany) . The clone was labeled 
with biotin-14-dATP using the SIBCO-BRL Bionick labeling 
system (BRL1824 6-015) . Porcine metaphase chromosomes were 
30 obtained from pokeweed (Seromed) stimulated lymphocytes 
using standard techniques. The slides were aged for two 

45 days at room temperature and then kept at -20°C until 

use. FISH analysis was carried out as previously 
described^. The final concentration" of the probe in the 
35 hybridization mix was 10 nq/ui. Repetitive sequences were 

50 

suppressed with standard concentrations of porcine 
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5 genomic DNA. After post-hybridization washing, the 

biotinylated probe was detected with two layers of 
avidin-FITC (Vector A-2011) . The chromosomes were 
counterstained with 0.3 mg/ml DAPI ( 4 , 6-Diamino-2- 
10 5 phenylindole; Sigma D9542), which produced a G-banding 

like pattern. No posthybridization banding was needed, 
since chromosome 2 is easily recognized without banding. 
A rotal of 20 metaphase spreads were ■ examined under an 
Olympus BX-60 fluorescence microscope connected to an 
10 IMAC-CCD S30 video camera and equipped with an ISIS 1.65 
(Metasystems) software. 
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Sequence, microsatellite, and linkage analysis. 



15 About two jig of linearized and purified BAC DNA was used 
for direct sequencing with 20 pmoles of primers and 
BigDye Terminator chemistry (Perkin Elmer, USA). DNA 
sequencing was done from the 3' end of the last exon 
towards the 3' end of the UTR until a microsatellite was 
30 20 detected. A primer set ( F: 5' -GTTTCTCCTGTACCCACACGCATCCC- 

3' and R : 5' -Fluorescein- CTACAAGCTGGGCTCAGGG-3 ' } was 
designed for the amplification of the IGF2 microsatellite 
which is about 250 bp long and located approximately 800 
35 bp downstream from the stop codon. The microsatellite was 

25 PGR amplified using f luorescentiy labeled primers and the 
qenotyping was carried out using an ABI377 sequencer and 
the GeneScan/Genotyper softwares (Perkin Elmer, USA) . 
Two-point and multipoint linkage analysis were done with 
the Cri-Map software 26 . . 



30 

45 



Animals and phenotypic data. 



The intercross pedigree comprised two European Wild Boar 
males and eight Large White females, 4 Fi males and 22 F : 
50 35 females, and 200 F 2 progeny 1 . The F 2 animals were 

sacrificed at a live weight of at least B0 kg or at a 
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maximum age of 190 days. Phenotypic data on birth weight, 
growth, fat deposition, body composition, weight of 
internal organs, and meat quality were collected; a 
detailed description of the phenotypic traits are 
provided by Andersson et al A and Andersson-Eklund et 

Statistical analysis. 

Interval mapping for the presence of QTL were carried out 
with a least squares method developed for the analysis of 
crosses between outbred lines 2 "? . The method is based on 
the assumption that the two divergent lines are fixed for 
alternative QTL alleles. There are four possible 
genotypes in the F 2 generation as regards the 
grandparental origin of the alleles at each locus. This 
makes it possible to fit three effects: additive, 
dominance, and imprinting 2 . The latter is estimated as 
the difference between the twc types of heterozygotes, 
the one receiving the Wild Boar allele through an Fi sire 
and the one receiving it from an F x dam. An F-ratio was 
calculated using this model (with 3 d.f.) versus a 
reduced model without a QTL effect for each cM of 
chromosome 2. The most likely position of a QTL was 
obtained as the location giving the highest F-ratio. 
Genome-wise significance thresholds were obtained 
empirically by a permutation test 28 as described 2 . The 
QTL model including an imprinting effect was compared 
with a model without imprinting (with 1 d.f.) to Lest 
whether the imprinting effect was significant. 

The statistical models also included the fixed 
effects and covariates that were relevant for the 
respective traits; see Andersson-Eklund et al . 4 for a 
more detailed description of the statistical models used. 
Family was included to account for background genetic 
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effects and maternal effects. Carcass weight was included 
as a- covariate to discern QTL effects on correlated 
traits, which means that all results concerning body 
composition were compared at equal weights. Least-squares 
means for each genotype class at the IGF2 locus were 
estimated with a single point analysis using Procedure 
GLM of SAS29; the model included the same fixed effects 
and covariates as used in the interval mapping analyses. 
The QTL shows a clear parent of origin-specific 
expression and the map position coincides with that of 
the insulin-like growth factor II gene (IGF2) , indicating 
IGF2 as the causative gene. A highly significant 
segregation distortion (excess of Wild Boar-derived 
alleles) was also observed at this locus. The results 
demonstrate an important effect of the IGF2 region on 
postnatal development and it is possible that the 
presence of a paternally expressed IGF2-linked QTL in 
humans and ir: rodent model organisms has so far been 
overlooked due to experimental design or statistical 
treatment of data. The study has also important 
implications for quantitative genetics theory and 
practical pig breeding. 

IGF2 was identified as a positional candidate gene 
for this QTL cue to the observed similarity between pig 
chromosome 2p and human chromosome lip. A genomic IGF2 
clone was isolated by screening a porcine BAC library. 
FISH analysis with this BAC clone gave a strong 
consistent signal on the terminal part of chromosome 2p 
(Fig. .1). A polymorphic micrGsatellite is located in the 
3'UTR of IGF2 in mice (GenBank U71085) , humans (GenBank 
S62623), and horse (GenBank AF020598). The possible 
presence of a corresponding porcine microsatel-lite was 
investigated by direct sequencing of the 1GF2 3'UTR using 
the BAC clone. A complex microsatellite was identified 
about 800 bp downstream of the stop codon; a sequence 
comparison revealed that this microsatellite is identical 



WO 00/361 43 25 PCTVEP99/1 0209 

to a previously described anonymous microsatelli te, 
Swc9^ . PCR primers were designed and the microsatellite 
(IGF2ms) was found to be highly polymorphic with three 
different alleles among the two Wild Boar founders and 
another two among the eight Large White founders. IGF2ms 
was fully informative in the intercross as the breed of 
origin as well as the parent of origin cculd be 
determined with confidence fcr each allele in each F 2 
animal. 

A linkage analysis using the intercross pedigree was 
carried out with IGF2ms and the microsatellites Sw2443, 
Sw2623, and Swr2516, all from the distal end of 2p 7 . IGF2 
was firmly assigned to 2p by highly significant lod 
scores (e.g. Z^89.0, 9=0.003 against Swr2516) . Multipoint 
analyses, including previously typed chromosome 2 
markers**, revealed the following order of loci (sex- 
average map distances in Kosambi cM) : Sw2443/Swr251 6-0 . 3- 
IGF2-14 . 9-Sw2623-l0 . 3-Sw256. No recombinant was observed 
between Sw2443 and Swr2516, and the suggested proximal 
location of IGF2 in relation to these loci is based on a 
single recombinant giving a lod score support of 0.8 for 
the reported order. The most distal marker in our 
previous QTL study, Sw256, is located about 25 cM from 
the distal end of the linkage group. 

QTL analyses of body composition, fatness, meat 
quality, and growth traits were carried out with the new 
chromosome 2 map using a statistical model testing for 
the possible presence of an imprinting effect as expected 
for IGF2 . Clear evidence for a paternally expressed QTL 
located at. the very distal tip of 2p was obtained (Fig. 
2; Table 1) . The QTL had very large effects on lean meat 
content in ham and explained an astonishing 30% of the 
residual phenotypic variance in the F 2 population. Large 
effects on the area of the longissumus dors: muscle, on 
the weight of the heart, and on back-fat thickness 
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(subcutaneous fat) were also noted. A moderate effect on 
one meat quality trait, reflectance "value, was indicated. 
The QTL had no significant effect on abdominal fat, birth 
weight, growth, weight of liver, kidney, or spleen {data 
not shown) . The Large White allele at this QTL was 
associated with larger muscle mass and reduced back-fat 
thickness consistent with the difference between this 
breed and the Wild Boar population. The strong imprinting 
effect observed for all affected traits strongly suggests 
a single causative locus. The pleiotropic effects on 
skeletal muscle mass and the size of the heart appear 
adaptive from a physiological point of view as a larger 
muscle mass requires a larger cardiac output. The clear 
paternal expression of this QTL is illustrated by the 
least squares means which fall into two classes following 
the population origin of the paternally inherited allele 

(Table 1) . It is worth noticing though that there was a 
non-significant trend towards less extreme values for the 
two heterozygous classes, in particular for the estimated 
effect on the area of longissimus dorsi. This may be due 
to chance, but could have a biological explanation, e.g. 
that there is some expression of the maternally inherited 
allele or that there is a linked, non-imprinted QTL with 
minor effects on the traits in question. 

The IGF2-linked QTL and the FAT1 QTL on chromosome 4 
1 ' 5 are by far the two loci with the largest effect on 
body composition and fatness segregating in this Wild 
Boar intercross. The IGF2 QTL controls primarily muscle 
mass whereas FAT1 has major effects on fat deposition 
including abdominal fat, a trait that was not affected by 
the IGF2 QTL (Fig. 2). No significant interaction between 
the two loci was indicated and they control a very large 
proportion of the residual phenotypic variance in the F 2 
generation. A model including both QTLs explains 33.1% of 
the variance for percentage lean meat in ham, 31.3% for 
the percentage of lean meat plus bone in bacx, and 26.2% 
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for average back fat depth {compare with a model 
including only chromosome 2 effects, Table 1) . The two 
QTLs must have played a major role in the response during 
selection for lean growth and muscle mass in the Large 
White domestic pig. 

A highly significant segregation distortion was 
observed in the IGF2 region {excess of Wild Boar-derived 
alleles) as shewn in Table 1 (x2=11.7, d.f.=2; P=0.003). 
The frequency cf Wild Boar-derived IGF2 alleles was 59% 
in contrast to the expected 50% and there was' twice as 
many "Wild Boar" as "Large White" homozygotes. This 
deviation was observed with all three loci at the distal 
tip and is thus not due to typing errors. The effect was 
also observed with other loci but the degree of 
distortion decreased as a function of the distance to the 
distal tip of the chromosome. Blood samples for ON A 
preparation were collected at 12 weeks of age and we are 
convinced that the deviation from expected Mendelian 
ratios was present at birth as the number of animals lest 
prior to blood sampling was not sufficient to cause a 
deviation of this magnitude. No other of the more than 
250 loci analyzed in this pedigree show such a marked 
segregation distortion (L. Andersson, unpublished) . The 
segregation distortion did not show an imprinting effect, 
as the frequencies of the two reciprocal types of 
heterozygotes were identical (Table 1) . This does not 
exclude the possibility that the QTL effects and the 
segregation distortion are controlled by the same locus. 
The segregation distortion maybe due to meiotic drive 
favoring the paternally expressed allele during 
gametogenesis , as the Fi parents were all sired by Wild 
Boar males. Another possibility . is that the segregation 
distortion may be due to codominant expression of the 
maternal and paternal allele in some tissues and/or 
during a critical period of embryo development. 3iallelic 
ICF2 expression has been reported to occur to some extent 
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during human development* 0 ' 11 and interestingly a strong 
influence of the parental species background on TGF2 
expression was recently found in a cross between Mus 
musculus and Mus spretus 12 . It is also interesting that a 
VNTR polymorphism at the insulin gene, which is very 
closely linked to IGF2, is associated with size at birth 
in humans 13 . It is possible that the IGF2-linked QTL in 
pigs has a minor effect on birth weight but in our data 
it was far from significant (Fig. 2) and there was no 
indication of an imprinting effect. 

This study is an advance in the general knowledge 
concerning the biological importance of the IGF2 locus. 
The important role of ICF2 for prenatal development is 
we 11 -documented from knock-out mice* 4 as well as from its 
causative rcle in the human Beckwith-Wiedemann 
syndrome 15 - This study demonstrates an important role for 
the IGF2-region also for postnatal development. It should 
be stressed that our intercross between outbred 
populations is particularly powerful to detect QTL with a 
parent of origin-specific effect on a multifactorial 
trait. This is because multiple alleles (or haplotypes) 
are segregating and we could deduce whether a 
heterozygous F? animal received the Wild Boar allele from 
the Fx male or female: It is quite possible that the 
segregation of a paternally expressed IGF2-linked QTL 
affecting a trait like obesity has been overlooked in 
human studies or in intercrosses between inbred rodent 
populations because of experimental design or statistical 
treatment of data. An imprinting effect cannot be 
detected in an intercross between two inbred lines as 
only two alleles are segregating at each locus. Our 
result has therefore significant bearings on the future 
analysis of the association between genetic polymorphism 
in the insuiin-IGF2 region and Type I diabetes 16 , 
obesity 17 , and variation in birth weight 13 in humans, as 
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well as for the genetic dissection of complex traits 
using inbred rodent models. A major impetus for 
generating an intercross between the domestic pig and its 
wild ancestor was to explore the possibilities to map and 
identify major loci that have responded to selection. We 
have now showed that two single QTLs on chromosome 2 
(this study) and 4 1 ' 2 explain as much as one third of 
the phenotypic variance for lean meat content in the F z 
generation. This is a gross deviation from the underlying 
assumption in the classical infinitesimal model in 
quantitative genetics theory namely that quantitative 
traits are controlled by an infinite number of loci each 
with an infinitesimal effect. If a large proportion of 
the genetic difference between two divergent populations 
{e.g. Wild Boar and Large White} is controlled by a few 
loci, one would assume that selection would quickly fix 
QTL alleles with large effects leading to a selection 
plateau. However, this is not the experience in animal 
breeding programs or selection experiments where good 
persistent long-term selection responses are generally 
obtained, provided that the effective population size is 
reasonably large-**. A possible explanation for this 
paradox is that QTL alleles controlling a large 
proportion of genetic differences between two populations 
mav be due to several consecutive mutations; this may be 
mutations in the same gene or at several closely linked 
genes affecting the same trait. It has been argued that 
new mutations contribute substantially to long-term 
selection responses 19 , but the genomic distribution of 
such mutations are unknown. 

The search for a single causative mutation is the- 
paradigm as regards the analysis of genetic defects in 
mice and monogenic disorders in humans. We propose that 
this may not be the case for loci that have been under 
selection for a large number of generations in domestic 
animals, crops, or natural populations. This hypothesis 
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predicts the presence of multiple alleles at major QTL. 
It gains some support from our recen: characterization of 
porcine coat color variation . - We have found that both the 
alleles for dominant white color and for black-spotting 
differ from the corresponding wild-type alleles by at 
least two consecutive mutations with phenotypic effects 
at the KIT and MC1R loci, respect ively 20 / 21 . In this 
context it is highly interesting that in the accompanying 
example we have identified a third allele at the IGF2- 
linked QTL. The effects on muscle mass of the three 
alleles rank in the same order as the breeds in which 
they are found i.e. Pietrain pigs are more muscular than 
Large White pigs that in turn have higher lean meat 
content than Wild Boars. 

There are good reasons to decide that IGF2 is the 
causative gene for the now reported QTL. Firstly, there 
is a perfect agreement in map localization (Fig. 2). 
Secondly, it has been shown that IGF2 is paternally 
expressed in mice, humans, and now in pigs, like the QTL. 
There are several other imprinted genes in the near 
vicinity of IGF2 in mice and humans [Mash2, INS2 , HI 9, 
KVLQT1, TAPA1/CD81, and CDKNlC/p57 K1PZ ) out only IGF2 is 
paternally expressed in adult tissues 22 . We believe that 
this locus provides a unique opportunity for molecular 
characterization of a QTL. The clear paternal expression 
can be used to exclude genes that do not show this mode 
of inheritance. Moreover, the presence of an allelic 
series should facilitate the difficult distinction 
between causative mutations and linked neutral 
polymorphism. We have already shown that there is no 
difference in coding sequence between IGF2 alleles from 
Pietrain and Large White pigs suggesting that the 
causative mutations occur in regulatory sequences. An 
obvious step is to sequence the entire IGF2 gene and its 
multiple promoters from the three populations. The recent 
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report that a VNTR polymorphism in the promoter region of 
the insulin [INS) gene affects IGF2 expression 23 suggests 
that the causative mutations may be at a considerable 
distance from the IGF2 coding sequence. 

The results have several important implications for 
the pig breeding industry. They show that genetic 
imprinting is not an esoteric academic question but need 
to be considered in practical breeding programs. The 
detection of three different alleles in Wild Boar, Large 
White, and Pietrain populations indicates that further 
alleles at the IGF2-linked QTL segregate within 
commercial populations. The paternal expression of the 
QTL facilitates 'its detection using large paternal half- 
sib families as the female contribution can be ignored. 
The QTL is exploited tc improve lean meat content by 
marker assisted selection within populations or by marker 
assisted introgression of favorable alleles from one 
population to another. 
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Example 2: Pietrain x Large White intercrosses 



Methods 

Pedigree material: The pedigree material utilized to map 
QTL was selected from a previously described Pietrain x 
Large White F2 pedigree comprising > 1,800 individuals 6 ' 7 . 
To assemble this F2 material, 27 Pietrain boars were 
mated to 20 Large White sows to generate an Fl generation 
comprising 456 individuals. 31 Fl boars were mated to 
unrelated 82 Fl sows from 1984 to 1989, yielding a total 
of 1862 F2 offspring. Fl boars were mated on average to 7 
■ females, and Fl sows to an average of 2,7 males. Average 
offspring per boar were 60 and per sow 23. 

Phenotypic information: (i) Data collection: A total of 
21 distinct phenotypes were recorded in the F2 
generation 6,7 . These included: 

- five growth traits: birth weight (g) , weaning weight 
(Kg), grower weight (Kg), finisher weight (Kg) and 
average daily gain (ADG; Kg/day; grower to finsher 
period) ; 

- two body proportion measurements: carcass length (cm); 
and a conformation score (0 to 10 scale; ref.6); 

- ten measurements of carcass composition obtained by 
dissection of the chilled carcasses 24 hours after 
slaughter. These include measurements of muscularity: % 
ham (weight hams/carcass weight) , % loin (weight 
loin/carcass weight) , % shoulder ( weight 
shoulder/carcass weight), % lean cuts (% ham + %loin + % 
shoulder); and measurements of fatness: average back-fat 
thickness (BFT; cm), % oackfat (weight baclcf at/carcass . 
weight), % belly (weight belly/carcass weight), % leaf 
fat (weight leaf fat/carcass weight), % jowl (weight 
jowl/carcass weight), and fat cuts" (% bacicfat + % 
belly h % leaft fat + % jowl). 

• four meat quality measurements: pH LD1 (Longissimus dorsi 1 
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hour after slaughter), pH LD 24 {Longissimus dorsi 24 hours 
after slaughter) , pH G i {Gracilis 1 hour after slaughter) and 
pH G24 [Graci lis. 24 hours after .slaughter) . (ii) Data 
processing: Individual phenotypes were preadjusted for fixed 
effects (sire, dam, CRC genotype, sex, year-season, parity) 
and covariates {litter size, birth weight, weaning weight, 
grower weight, finisher weight) that proved to significantly 
affect the corresponding trait. Variables included in the 
model- were selected by stepwise regression. 

Marker genotyping: Primer pairs utilized for PCR 
amplification of microsatellite markers are as described 19 . 
Marker genotyping was performed as previously described 20 . 
Genotypes at the CRC and MyoD lcci were determined using 
conventional methods as described 1 ' 12 . The LAR test for the 
Igf2 SNP,was developed according to Baron et al.^ 1 using a 
primer pair for PCR amplification (5 1 - 

CCCCTGAACTTGAGGACGAGCAGCC-3 1 ; 5 » -ATCGCTGTGGGCTGGG7GGGCTGCC- 3 ' 
) and a set of three primers for the LAR step { 5 f - FAM- 
CGCCCCAGCTGCCCCCCAG-3 ' ; 5 ' -HEX-CGCCCCAGCTGCCCCCCAA-3 ■ ; 5'- 
CCTGAGCTGCAGCAGGCCAG-3' ) - 

Map construction: Marker maps were constructed using the 
TWOFOINT, BUILD and CHROMP1C options of the CRIMAF package 22 . 
To allow utilisation of this package, full-sib families 
related via the boar or sow were disconnected and treated 
independently. By doing so, some potentially usable 
information was neglected, yielding, however, unbiased 
estimates of recombination rates. 

QTL mapping: (i) Mapping Mendelian QTL: Conventional QTL 
mapping was oerformed using a multipoint maximum likelihood 
method. The applied model assumed one segregating QTL per 
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chromosome, and fixation of alternate QTL alleles in the 
respective parental lines, Pietrain (P) and Large White (LW) . 

/O A specific analysis program had to be developed to account 

for the missing genotypes of the parental generation, 
5 resulting in the fact that the parental origin of the Fl 
chromosomes could not be determined. Using a typical 

15 "interval mapping" strategy, an hypothetical QTL was moved 

along the marker map using user-defined steps. At each 
position, the likelihood (L) of the pedigree data was 
10 -computed as: 

P or right chromosme P) , there is a tctal of 2 Z combinations 
25 for r FI parents. 
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]T ith F2 offspring, over the four possible QTL genotypes: 

G-l 

P/P, P'/LW, LW/P and LW/LW 

P(G\M;,0,(p)Mi: the marker genotype of the ith F2 offspring and 

its Fl parents, (ii) : the vector of recombination rates 
20 between adjacent markers and between the hypothetical QTL and 
its flanking markers, and (iiiJ0 the considered marker-QTL 

40 phase combination of the Fl parents . 

Recombination rates and marker linkage phase of Fl parents 
are assumed to be known when computing this probability. Both 
25 were determined using CRIMAP in the map construction phase 

45 (see above) . 

P{yi\G)yi) of offspring i, given the QTL genotype under 
consideration. This probability is computed from the normal 

50 density function: 
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P(y i \G) = ir 
v2,t< 



1 -o^ff) 1 

1 e V- 
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G is the phenotypic mean of the considered QTL genotype (?P, 
PL, LP or LL) and o 2 the residual variance g 2 was considered 
to be the same for the four QTL genotypic classes. 
The values of p PP , u pl =Plp/ Pll and a 2 maximizing L were 
determined using the GEMINI optimisation routine 23 . 



The likelihood obtained under this alternative H] hypothesis 
was compared with the likelihcod obtained under the null 
. hypothesis H c of no QTL, in which the phenotypic means of the 
10 four QTL genotypic classes were forced to be identical. The 
difference between the logarithms of the corresponding 
likelihoods yields a lodscore measuring the evidence in 
25 f favour of a QTL at the corresponding map position. 

(ii) Significance thresholds : Fol lowing^ Lander & Eotstein 2 *, 
15 lodscore thresholds (T) associated with a chosen genome-wise 
significance level, were computed such that: 

30 cr = (0+9.2167^(4.67) 

C corresponds to the number of chromosomes (= 19} , G 
corresponds to the length of the genome in Morgans (= 29) , 

35 20 and x\ (4.6T) denotes one minus the cumulative distribution 

function of the chi-squared distribution with 2 d.f. Single 
point 21n(LR) were assumed to be distributed as a chi-squared 
distribution with two degrees of freedom, as we were fitting 

40 both an additive and dominance component. To account for the 

25 fact that we were analysing multiple traits, significance 
levels "were adjusted by applying a Bonferoni correction 
corresponding to the effective number of independent traits 

45 that were analyzed. This effective number was estimated at 16 

following the approach described by Spelman et al. 25 . 
30 Altogether, this allowed us to set the lodscore threshold 

associated with an experiment-wise significance level of 5% 

50 
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at 5.8. When attempting to confirm the identified QTL in an 
independent sample, the same approach was used, however, 
setting C at 1, G at 25cM and correcting for the analysis of 
4.5 independent traits (as only six traits were analyzed in 
5 this sample) . This yielded a lodscore threshold associated 
with a Type I errcr of 5% of 2. 

(iii) . Testing for an imprinted QTL: To test for an imprinted 
QTL, we assumed that only the QTL alleles transmitted by the 
parent of a given sex would have an effect on phenotype, the 
10 QTL alleles transmitted by the other parent being "neutral". 
20 The likelihood of the pedigree data under this hypothesis was 

computed using equation 1. To compute P(yi I G) , however, the 
phenotypic means cf the four QTL genotypes were set at u PP - 
Pl , L = uo and u LP = u LL = Pl to test for a QTL for which the 
15 paternal allele only is expressed, and y PP = u LP = u P and p PL = 
Pll = Hl to test fcr a QTL for which the maternal allele only 
is expressed. It is assumed in this notation that the first 
subscript refers to the paternal allele,- the second subscript 
to the maternal allele. H 0 was defined as the null-hypothesis 
20 of no QTL, Hi testing the presence of a Mendelian QTL; H 2 
testing the presence of a paternally expressed QTL, and H 3 
35 testing the presence of a maternally expressed QTL. 

RT-PCR: Total RNA was extracted from skeletal muscle 
25 according to Chirgwin et al. 26 . RT-PCR was performed using 
40 the Gene-Amp RNA PCR Kit ( Per kin-Elmer ) The PCR products were 

purified .using QiaQuick PCR Purification kit (Qiagen) and 
sequenced using Dye terminator Cycle Sequencing Ready 
Reaction (Perkin Elmer) and an ABI373 automatic sequencer. 

45 
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In example 2 we report the identification . of a QTL with major 
effect on muscle mass and fat deposition mapping to porcine 
2pl.7 The QTL shows clear evidence for parental imprinting 
strongly suggesting the involvement of the Igf2 locus. 

A Pietrain X Large White intercross comprising 1125 F 2 
offspring was generated as described 6,7 . The Large White and 
Pietrain parental breeds differ for a number of economically 
important phenotypes. Pietrains are famed for their 
exceptional muscularity and leannes 8 (Figure 2), while Large 
'Whites show superior growth performance. Twenty-one distinct 
phenotypes measuring (i) growth performance (5), (ii) 
muscularity (6), (iii) .fat deposition (6), and (iv) meat 
quality *(4), were recorded on all F 2 offspring. 

In order to map QTL underlying the genetic differences 
between these breeds, we undertook a whole genome scan using 
microsatellite markers on an initial sample of 677 F 2 
individuals. Analysis of pig chromosome 2 using a ML 
multipoint algorithm, revealed highly significant lodscores 
(up to 20} for six of the 12 phenotypes measuring muscularity 
and fat deposition at the distal end of the short arm of 
chromosome 2 (Figure 3a) . Positive lodscores were obtained 
for the remaining six phenotypes, however, not reaching the 
genome-wise significance threshold ( - 5%) . Tc confirm this 
finding, the remaining sample of 355 F 2 offspring was 
genotyped for the five most distal 2p markers and QTL 
analysis performed for the traits yielding the highest 
iodsccres in the first analysis. Lodscores ranged from 2 . 1 to 
7.7, clearly confirming the presence of a major QTL in this 
region. Table 2 reports the corresponding ML estimates for 
the three genotypic means as well as the corresponding 
residual variance. 

Bidirectional chromosome painting establishes a 
' correspondence between SSC2p and HSAllpter-ql 3 9 ' IC . At least 
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two serious candidate genes map to this region in man: the 
myogenic basic helix-loop-helix factor, MyoD, maps to 
HSAllpl5.4, while Ig£2 maps to HSAliplS.5 MyoD is a well 
known key regulator of myogenesis and is one of the first 
myogenic markers to be switched on during development 11 . A 
previously described amplified sequence polymorphism in the 
porcine MyoD gene 12 proved to- segregate in our F 2 material, 
which was entirely genotyped for this marker. Linkage 
analysis positioned the MyoD gene in the SW24 0-SW77 6 (odds > 
1000) interval, therefore well outside the lod-2 drop off 
support interval for the QTL (figure 1) . Igf2 is known to 
enhance both proliferation and differentiation of myoblasts 
in vitro 13 and :o cause a muscular hypertrophy when 
overexpressed in vivo. Based on a published porcine adult 
liver cDNA sequence 14 , we designed primer pairs allowing us 
to amplify the entire Igf2 coding sequence with 222 bp of 
leader and 280 bp of trailor sequence from adult skeletal 
muscle cDNAi Pietrain and Large White RT-PCR products were 
sequenced indicating that the coding sequences was identical 
in both breeds and with the published sequence. However, a G 
A transition was found in the leader sequence corresponding 
to excn 2 in man (Figure A). We developed a screening test 
for this single nucleotide polymorphism (SNP) based on the 
ligation amplification reaction (LAR) , allowing us to 
genotype our pedigree material. Based on these data, Igf2 was 
shown to colocalize with, the SWC9 microsatellite marker ( = 
0%), therefore located at approximately 2 centimorgan from 
the most likely position of the CTL and well within the 95% 
support interval for the QTL (figure 1) . Subsequent sequence 
analysis demonstrated that the microsatellite marker SWC9 is 
actually located within the 3' UTR of the Igf2 gene. Combined 
with available comparative mapping data for the PGA and FSH 
loci, these results suggest the occurrence of an interstitial 
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inversion of a chromosome segment containing MyoD, but not 
Igf2' which has remained telomeric in both species. 

Igf2 therefore appeared as a strong positional allele 
having the observed QTL effect. In man and mouse, Igf2 is 
known to be imprinted and to be expressed exclusively from 
the paternal allele in several tissues 15 . Analysis of 
skeletal muscle cDNA from pigs heterozygous for the SNP 
and/or SWC9, shows that the same imprinting holds in this 
tissue in the pig as well (Figure 4). Therefore if Igf2 were 
responsible for the observed effect, and knowing that only 
the paternal Igf2 allele is expressed, one can predict that 
{1} the paternal allele transmitted by Fl boars (P or LW) 
would have an effect on phenotype of F2 offspring, (ii) the 
maternal allele transmitted by Fl sows (P or LW} would have 
no effect on phenotype of F2 offspring, and (iii) the 
likelihood of the data would be superior under a model of a 
bimoda.1 (1:1) F2 population sorted by inherited paternal 
allele when compared to a conventional M Mendelian" model of a 
trimodal (1:2:1) F2 population. The QTL mapping programs were 
adapted in order to allow testing of the corresponding 
hypotheses. H G was defined as the null-hypothesis of no QTL, 
Hi as testing for the presence of a Mendelian QTL, H 2 as 
testing for the presence of a paternally expressed QTL, and 
H 3 as testing for the presence of a maternally expressed QTL. 

Figure 3 summarizes .the obtained results. Figure 3a, 3b 
and 3c respectively show the lodscore curves corresponding to 
log :o (H 2 /Ho) , logio <H 3 /H 0 ) and log 10 ■ <H 2 /Hi) . It can be seen 
that very significant ledscores are obtained when testing for 
the presence of a paternally expressed QTL, while there is no 
evidence at all for the segregation cf a QTL when studying 
the chromosomes transmitted by the sews. Also, the hypothesis 
of a paternally expressed QTL is significantly more likely ( 
log i0 (H 2 /Hi) > 3) than the hypothesis of a "Mendelian" QTL 
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for all examined traits. The fact that the same tendency is 
observed for all traits indicates that it is likely the same 
imprinted gene that is responsible for the effects observed 
on the different traits. Table 2 reports the ML phenotypic 
means for the F2 offspring sorted by inherited paternal QTL 
allele. Note that when performing the analysis under a model 
of a mendelian QTL, the-Pietrain and Large White QTL alleles 
appeared to behave in an additive fashion, the heterozygous 
genotype exhibiting a phenotypic mean corresponding exactly 
to the midpoint between the two homzygous genotypes. This is" 
exactly what one would predict when dealing with an imprinted 
QTL as halve of the heterozygous offspring are expected to 
have inherited the P allele from their sire, the other halve 
the LW allele. 

These data therefore confirmed our hypothesis of the 
involvement of an imprinted gene expressed exclusively from 
the paternal allele. The fact than the identified chromosomal 
segment coincides precisely with an imprinted domain 
documented in man and mice strongly implicates the 
orthologous region in pigs. At least seven imprinted genes 
mapping to this domain have been documented Hgf2, Ins2, H19, 
Mash2, p57« ip2 , X V LQTL1 and TDAG51) {ref. 15 and Andrew 
Feinberg, personal communication). Amongst these, only Igf2 
and Ins2 are paternally expressed. While we cannot exclude 
that the observed QTL effect is due to an as of yet 
unidentified imprinted gene in this region, its reported 
effects on myogenesis in vitro and in vivo 13 strongly 
implicate Igf2. Particularly the muscular hypertrophy 
observed in. transgenic mice overexpressing Igf2 from a muscle 
specific promoter are in support of this hypothesis (Nadia 
Rosenthal, personal communication. Note that allelic variants 
of the INS VMTR have recently been shown to be associated 
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with size at birth in man 1 ", and that the same VNTR has been 
shown to affect the level of Igf2 expression 17 . 

10 The observation of the same QTL effect in a Large White 

x Wild 3oar intercross indicates the existence of a series of 
5 at least three distinct functional alleles. Moreover, 

preliminary evidence based on marker assisted segregation 

15 analysis points towards residual segregation at this locus 

within the Pietrain population (data not shown) . The 
occurrence of an allelic series night be invaluable in 
10 -identifying the causal polymorphisms which - based on the 

20 

quantitatve nature of the observed effect - are unlikely to 
be gross gene alterations but rather subtle regulatory 
mutations . 

The effects of the identified QTL on muscle mass anc fat 

25 

15 deposition are truly major, being of the same magnitude of 
those reported for the CRC locus 6,7 though apparently without 
the associated deleterious effects on meat quality. We 

30 estimate that" both loci jointly explain close to 50% of the 

Pietrain versus Large White breed difference for muscularity 
20 and leanness. Understanding the parent-of -origin effect 

characterizing this locus will allow for its optimal use in 

35 breeding programs. Indeed, today half of "he offspring from 

commercially popular Pietrain x Large Whiie crossbred boars 
inherit the unfavourable Large White allele causing 
25 considerable loss. 

40 The QTL described in this work is the second example of 

a gene affecting muscle development in livestock species that 
exhibits a non-raendel ian inheritance pattern. Indeed, we have 
previously shown that the callipyge locus {related to the 

45 

30 qualitative trait wherein muscles are doubled) is 

characterized by polar overdominance in which only the 
heterozygous individuals that inherit the CLPG mutation from 
their sire express the double-muscling phenotype s . This 
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demonstrates that parent-of -origin effects affecting genes 
underlying production traits in livestock might be relatively 
common. 

Example 3 : 

Generating a reference sequence of IGF2 and flanking loci in 
the pig. 

The invention provides an imprinted QTL with major effect on 
muscle mass mapping to the IGF2 locus in the pig, and use of 
the QTL as tool in marker assisted selection. To fine tune 
this tool for marker assisted selection, as well as to 
further identify a causal mutation, we have further generated 
a reference sequence encompassing the entire porcine IGF2 
sequence as well as that from flanking genes. 

Tc achieve this, we screened a porcine BAC library with IGF2 
probes and identified two BACs . BAC- PIGF2-1 proved to 
contain the INS and 1GF2 genes, while BAC-PIGF2-2 proved to 
contain the IGF2 and H19 genes. The NotI map as well as zhe 
relative position of the two BACs is shown in Figure 5. BAC- 
PIGF2-1 was shctgun sequenced using standard procedures and 
automatic sequencers. The resulting sequences were assembled 
using standard software yielding a total of 115 contigs. The 
corresponding sequences are reported in figure 6. Similarity 
searches were performed between the porcine contigs and the 
orthologous sequences in human. Significant homologies were 
detected far 18 contigs and are reported in Figure 7. 

For BAC-PIGF2-2, the 24 Kb NotI fragment not present in 3AC- 
PIGF2-1 was subcloned and sequenced using the EZ::TN 
transposon approach and A3I automatic sequencers. Resulting 
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sequences were assembled using the Phred-Phrap-Consed program 
suit, yielding seven distinct contigs (figure 8) . The contig 
sequences were aligned with the corresponding orthologous 
human sequences using the compare and dotplot programs of the 
GCG suite. Figure 9 symmarizes the corresponding results. 

Example 4: Identification of DNA sequence polymorphisms in 
the IGF2 and flanking loci. 

Based on the reference sequence obtained as described in 
Example 1, we resequenced part of the IGF2 and flanking loci 
from genomic DNA isolated from Pietrain, Large White and Wild 
Boar individuals, allowing identification of DNA sequence 
polymorphisms such as reported in figure 10. 
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Legends to the figures 

Fig. 1: Test statistic curves obtained in QTL analyses of 
5 chromosome 2 in a Wild Boar/Large White intercross. The graph 
plots the F ratio testing the hypothesis of a single QTL at a 
given position along the chromosome for the traits indicated. 
The marker map with the distances between markers in Kosambi 
centiMorgan is given on the X-axis. The horizontal lines 
10 represent genome-wise significant (P<0.C5) and suggestive 

levels for the trait lean meat in ham; similar significance 
thresholds were obtained for the other traits. 

Figure 2: Pietrain pig with characteristic muscular 
15 hypertrophy. 



Figure 3: Lodscore curves obtained in a Pietrain x Large 
White intercross for six phenotypes measuring muscle mass and 
fat deposition on pig chromosome 2. The most likely positions 
20 of the Igf2 and MyoD genes determined by linkage analysis 
with resDect to the microsatelli te marker map are shown. H 0 
35 was defined as the null-hypothesis of no QTL, Hi as testing 

for the presence of a Mendelian QTL, H 2 as testing for the 
presence of a paternally expressed QTL, and Ha as testing for 
25 the presence of a maternally expressed QTL. 3a: logio (Hi/H 0 j , 
40 3b:log :3 (H 2 /H 0 ; , 3c: log 10 (H 3 /H 0 ) 



Figure 4 : A. Structure of the human Igf2 gene according to 
ref. 17, with aligned porcine adult liver cDNA sequence as 
30 reported in ref. 16. The position of the nt241 (G-A) 
transition and Swc9 microsatellite are shown. B. The 
corresponding markers were used to demonstrate the 
monoallelic (paternal) expression of Igf2 in skeletal muscle 
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and liver of 10-week old fetuses. PCR amplification of the 
nt421 (G-A) polymorphism and Swc9 microsatellite from genomic 
DNA clearly shows the heterozygosity of the fetus, while only 
the paternal allele is detected in liver cDNA {nt421 (G-A) and 
Swc9) ^and muscle cDNA {Swc9) . The absence of RT-PCR product 
for p.t42l (G-A) from in fetal muscle points towards the 
absence of mRNA including exon 2 in this tissue. Parental 
origin of the foetal alleles was determined from the 
genotypes of sire and dam (data not shown) . 

Figure 5: A NotI restriction map showing the relative 
position of BAC-PIGF2-1 (comprising INS and IGF2 genes), and 
BAC-PIGF2-2 (comprising IGF2 and H19 genes) . 

Figure 6: Nucleic acid sequences of contig 1 to contig 115 
derived from BAC-PIGF2-1 which was shotgun sequenced using 
standard procedures and automatic sequencers. 

Figure 7: Similarity between porcine contigs of figure 6 and 
orthologous sequences in human. 

Figure 8 Nucleic acid sequences of contig 1 to contig 7 
derived from BAOPIGF2-2, (the 24 Kb NotI fragment not 
present in BAC-PIGF2-1) which was subcloned and sequenced 
using the EZ::TN transposon approach and ABI automatic 
sequencers . 

Figure 9: Similarity between porcine contigs of figure 3 and 
orthologous sequences in human. 

Figure. 10: DNA sequence polymorphisms in the IGF2 and 
flanking loci from genomic DNA isolated from Pietrain, Large 
White and Wild Boar individuals. 
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Table 1, continued 

^nly the traits for which the QTL peak was in the IGF2 
region (0-10 cM) and the test statistic reached the nominal 
significance threshold of F=3.9 are included. 
2,1 QTL" is the test statistic for the presence of a QTL under 
a genetic model with additive, dominance , and imprinting 
effects (3 d.f.) while "Imprinting" is the test statistic for 
the presence of an imprinting effect (1 d.f.), both obtained 
at the position of the QTL peak. Genome-wise significance 
thresholds, estimated by permutation, were used for the QTL 
test while nominal significance thresholds were used for the 
Imprinting test. 

3 In cM from the distal end of 2p; IGF2 is located at 0.3 cM. 
4 The reduction in the residual variance of the F 2 population 
effected by inclusion of an imprinted QTL at the given 
position. 

5 Means and standard errors estimated at the IGF2 locus by 
classifying the genotypes- according to the population and 
parent of origin" of each allele. IV and L represent alleles 
derived from the Wild Boar and Large White founders, 
respectively; superscript P and M represent a paternal and 
maternal origin, respectively. Figures with different letters 
(superscript a or b) are significantly different at least at 
the 5% level, most of them are different at the 1% or 0.1% 
level . 
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Table 2 Maximum likelihood phenotypic means for the different 
F2 genotypes estimated under (i) a model of a mendelian QTL, 
and (ii) a model assuming an imprinted QTL. 



25 



30 



Traits 


Mendelian QTL 


Imprinted QTL 


Plw/lw 


Mlw/p 


Pp/p 


R 


Ppat/lw 


Upat/? 


p. 


BFT (cm) 


2.98 


2.84 


2.64 


0.27 


2.94 


2.70 


0.27 


% ham 


21.10 


21.56 


22.15 


0.83 


21.23 


21. 9 
5 


0.83 


% loin 


24.96 


25.53 


26.46 


0.91 


25.12 


26. 1 
4 


0.93 


% lean 
cuts 


65.02 


65.96 


67.60 


1.65 


65.23 


67.0 
5 


1.67 


% 

backfat 


6.56 


6.02 


5.33 


0.85 


6.43 


5.56 


0.85 


% fat 
cuts 


23.92 


27.63 


26.66 


1.46 


28.54 


26.9 
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CLAIMS 
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1. A method for selecting a domestic animal for having 
desired genotypic properties comprising testing said animal 
for the presence of a parentally imprinted quantitative trait 
locus (QTL) . 

5 2 . A method according to claim 1 further comprising testing a 
nucleic acid sample from said animal for the presence of a 
parentally imprinted quantitative trait locus (QTL) . 
3. A method according to claim 1 or 2 wherein in the pig said 
QTL is located at chromosome 2. 
10 4. A method according to claim 2 cr 3 wherein said QTL is 
mapping at around position 2pl.7. 
25 5 . a method according to claim 1 to 4 wherein said QTL is 

related to the potential muscle mass and/or fat deposition cf 
said animal . 

15 6. A method according to claim 5 wherein said QTL comprises 
30 at least a part of an insulin-like growth factor-2 (IGr2) 

gene . 

7. A method according to anyone of claims 1 to 6 v/herein in 
the pig said QTL comprises a marker characterised as nt241(G- 

35 20 A) or as Swc9, as identified in figure 4. 

8. A method according to anyone of claims 1-7 wherein a 
paternal allele of said QTL is predominantly expressed in 
said animal . 

40 9. A method according to anyone of claims 1-7 wherein a 

25 maternal allele of said QTL is predominantly expressed in 
said animal . 

10. An isolated and/or recombinant nucleic acid comprising a 
45 parentally 'imprinted quantitative trait locus (QTL) or . 

functional fragment derived thereof. 
30 11. An isolated and/or recombinant nucleic acid comprising a 
synthetic parentally imprinted quantitative trait locus (QTL) 

50 
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derived from at least one chromosome or functional fragment 
derived thereof . 

12. A nucleic acid according to claim 10 or 11 at least 
partly derived from a Sus scrofa chromosome. 

13. A nucleic acid according to claim 12 wherein said nucleic 
acid is at least partly derived from a Sus scrofa chromosome 
2, oreferably from a region mapping at around position 2pl . 7 . 

14. A nucleic > acid according ^o any one of claims 10 to 13 
wherein said QTL is related to the potential muscle mass 
and/or fat deposition of said animal . 

15. A nucleic acid according to any one of claims 10 to 14 
wherein said QTL comprises at least a part of a insulin- like 
growth factor-2 (IGF2) gene. 

16. A nucleic acid* according to anyone of claims 10 to 15 
wherein a paternal allele of said QTL is capable of being 
predominantly expressed. 

17. A nucleic acid according to anyone of claims 10 to 16 
wherein a maternal allele of said QTL is capable of being 
predominantly expressed. 

18. Use of a nucleic acid or fragment derived thereof 
according to claim 10 in a method according to anyone of 
claims 1-9. 

19. Use according to claim 16 to select a breeding animal or 
animal destined for slaughter for having desired genotypic or 
potential phenotypic properties. 

20. Use according to claim 19 wherein said properties are 
related to muscle mass and/or fat deposition. 

21. An animal such as pig selected by a use according to 
claim .18 to 20 . 

22. A animal according to claim 21 characterised in being 
homozygous for an allele at a paternally imprinted QTL, 
preferably located at a Sus scrofa chromosome 2 mapping at 
around position 2pl.7. 

23. An animal according to claim 21 or 22 wherein said QTL is 
related to the potential muscle mass and/or fat deposition of 
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said pig and/or wherein said QTL comprises at least a part- of 
a insulin-like growth factor-2 (IGF2) allele. 
24. A transgenic animal comprising a nucleic acid according 
to anyone of claims 11 to 16. 
5 25. An animal according to anyone of claims 21-24 which is a 
male. 

26. Sperm or an embryo derived from an animal according to 
anyone of claims 21-25. 

27. Use of a sperm or an embryo according to claim 25 in 
10 breeding animals destined for slaughter. 



WO 00/36143 

FIGURE 1 



1/48 



PCT/EP99/10209 



res i 



o 

C5 




otoos 

Ed 



C'18-y r-e/TU 

olios 

BHSd 



0II0S 



CM 



O 

w 
o 

E 
o 

a. 

O 



SUBSTITUTE SHEET (RULE 26) 



WO 00/36143 



2/48 



PCT/EP99/10209 



FIGURE 2 
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FIGURE 3C 
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FIGURE 6 



Contig 1 (500 bp) 

GGGTGGGCAGCTTCCTCCCAGACCGCAGGAGGCCCAAGTTCCCTGGCCCTGCCCACCCAGGGCCAGCTGAAG^ 

AGGTCAGAGACACCCGCTCCTGTCCCTCCTGTCACCTAACCCAACAGGCCGGGGCCCAGGGACACAGGCCACA 

TGGCA7CTCCCCCCATGCCCCTGCCCCAAGGCGCCCAGCAGGTGACGCTGGAGCAGAGTCTGGGTCCTGCGGG 

CCAGACCnAGGGCAGGACAGCTGGGCATCTGTCCTCACAGTCCCCGCGCTTTGTCGGGAGGCGtSCAGAGCCTC 

ATCCAAGACGCCCGCAAGGAACGGGAGAAGGCGGAGGCCGCGGCTGCCGCGTCCGAGCCCGGGGAGGCCCTGG 

AAGTCGGGGCCCrTTGCCGAGCGGGACGGGAAGGCCCTGCIGAACCTGCTCTTCACCCTGAGGGCCACCAAGCC 

CCCCTCGCTGTTCCGGTCCCTGAAAAAATT.CTAGGTGAGGGGGCGGGCCAGGGCTCCCCGGG 

Contig 2 <943 bp) 

TGCTCCTCACAaXCGGGCGGGGCTGCTCTTGGGGCCATCCTCCCCATGGGCCCAGCACCCACTCTGGCCTTC 
ACACCTGCCGTCTTCTGGGAAGTCCTCTGGTTCCCAAGGAAAGTTTCTGAGCTGGACAAGTGCCACCACCTGG 
TCACCAAGTTCGATCCTGAGCTGGACCTGGACCACCCGGTCiAGCCGGTGCCTCCCCTCCCCGGCCGCCATGTC 
TCCCATCCCCAGGGGTGTCCCCACACTCAGGGCGCGGACTGGGCGTGAACCCCGGGTTGGGACGGATGTTGGC 
CTCCTGTGTGGCTCCTGGCGGAACAGAGAGGCCTGGCTGGGTGCCACCCCGAGGGCCCCCGCCGATGACACGG 
GCCGCGTCTGGGCTGGGCGGGCAGGGCGGCCAGGC 

AGGGCAGCCTCCCAT^CGTCCCCGGCTGTCACCAGGGCTTCTCGGACCAGTTGTACCGCCAGCGCAGGAAGC 
TGATTGCCCAGATCGCCTTCCAGTACAGGCAGTAAG7C:CC"'GCAGGGCCTCAGCC7GGGGGCCCAGACCTCAG 
CCTGGGCCTCACGCCAGACCTGGGGG7GGAGGGAAG(i(iAGGTTGTC7TTGTCACCAACGCCACCACCTTCACT 

gtcacratggtcaccgactctgggtccccaaatcacagctgaggaaactggggcacagagtggttaagcatct 
tcxtgaagccacacagctggcggagc;atttggccccggc.ccctcctgcggctcccacacgtgctccctgaggg 
gcccgggactgacagctgtcccctcc7cagaggtg 

accctattccccgcgtggagtacacagccgaggagattgccacctggtgaggccctgtgacagccgctgggag 

GGGCGGGAG7GGGGGAAGGGACAGGAAGACCTCAGAATTCCCGCr,T(X;AACGTGGTGGCCTC7ATCATGA 
Contig 3 (1500 bp) 

ggggaggg(;atgctcagacccgc?ctgggaagaagagagcctcagaagaaatcccttcccaagggtcacgcgg 

TGGAGCCCAGGGGCCCGCTAGCCGCCGATTCCCACAGCTCGTGCTGCCACCTGCTGGCGCTCCCAGGAACTGC 

ggaggcggtgggggccctggatgggtccggcagtgggctcgcaggagacccctggaggggctgcggacacccc 

AGCTGCCACTCACAAGGTGCCCAAGCGGCGGTGGCAATC^(K;TGAGCCTC7CCCCCCCTCCTCCTCCGCAGGA 
CATTGGCCTCGCATCCCTGGGGGTCTCGGACGAGGAAATTGAGAAGCTGXCCACGGTGGGTTTCTCCCCCTGC 

• agggccctgggt7ccagccaggccctcc7gtccaa 
ggggtgtcgtcctcacgctgtgaccgcccgggagcctggatcggttctgcctggctgggcggtgcccgggcca 

CGGGCAGCAGGGGCAGCGGTGCGGGCCCCAGCCGTGTCTGAGCCCCCTTGCCGCnTGTCCCCACCAGCTGTAC 

tggttcacggtggagtttgggctctgcaaacagaacggcgaggtgaaggcctacggggctgggctgctgtcct 

CCTACGGGGAGCTCCTGGTGAGGCCTCCCCCACGCGCTGGGGCCTGGGTCCCCGCGGGAGGTGACCCCTGCGG 
TGCCT7G7GGATTCCAGCTCTCGGGAGGCTGGAGCGAGGGGC7GCCCTCCTGGGGGCACCAAGAAAGCTGGTC 
TGCGCCCCTCTCCACACACCTGTGCCTGGGCCCTG 

GGGGGACCCCTCCTGGGGGATGTGGGTGCACAGCCAGGGCrCACCAGGGAGTCAGGACACGGGGCTCCCTTCCC 
TCGGGTCCCTGAGACCCCTGGCCTCCCGCCAGCACTCCCTGTCCGAGGAGCCCGAGATCCGGGCCTTCGACCC 

cgacgcggcggccgtc^gccctaccaggaccagacctaccagcccgtctacttcgtgtctgagagtttcag 

GACGCCAAGGACAAGCTCAGGTGGGCCGGGGCCCGGGGCCCCCAAAC7GGAGGATCCAGCCTGCAGCCCCGCC 

TATGAGCCCATTTCCCAGCAGAGGGAGCTGCTGCGGACCCCACCGTCACAACCCCCrjTCCCACAGCTGGAACC 

CCAGAAAGCCTGCGGAGGGGGGACCTGCAGGGCTG 

TGGCCAGGTCH.Av>CXCAjSGJ^ 

CC7TCCCAGCC7CCTCCCCTCCGAGCAGCTGGGGGCGGGGCXXGGGTGCGATGAAGGCAGAGATGACGCAGCC 
ACCCGTTCACCCTCAGGAGGCGCCTCCTGTCCAGCCAGGCTCCTGTTGTCACAGGGGAAACTGAGGCCCCAGG 
TGTGTGTGTGGGGGGGTGATTCTCACACACAAGCTTAGGGACAGGGACATAACGGCCTCTCCAGGGCACACAG 

7CTGGAGG 

Contig 4 (3024 bp) 

TTAANTCCANGTTGGCCCGACAAGTTTTCCCCATTTGAAAAGGGGCCAGTTAAGCCCCAACNCAATTAATTGG 
AAGTTAGCTCCCCTCATTAGGCTCCCCAGNCTTTACNCTTTATGT7CCGGTTCGTATTTTTGTGGGAATTGTA 
GCGGATACAATT7CTCTCAAGNAACCAGCTATGCGCATGATTACGCGGTACAGTAGTTCATCAGTCCCCCCCG 
rcCATGGGACAGCGAAGGGAACCAGTATGTCGTGGGGCCGGGTCTAAAGGGCTCACCACCAGGGAGGGGCAGG 
GGCTCCAGGAGGCAGGGCCACTGAGCGGTACCTGGTGGGGGGAGGTGGTGGGGCCACACCCAGGAGTCC7GTG 
CCCCCCCCACTCCCGCCGTTGGACATGAGAAGCAGGGGCCAGCCTGCGGGTCCCTGACTTCAGCGCCCCCCCC 
CCCCACCGCCGCAGCAGCCCGGGGTC7CAGCAGGCTGCTGTGCTGGGGCCGCCGGCGCTTATGGRGCCGGGAG 
CAGCCCCCCCCCACGGCTTCAGAGCATCTC7GGGGCC7CAGGGATGGACCGGGG7C7GCRGGCAGGTGTCCTC 
TCGCGCCCCCACTCCCTGGGCTATAACGTGGAAGATGCGGCCGAAGCCCGGKCGGT7TGGCCTTTGTCCCCAG 
CCAGTGGGGACAGCCTGGCCCTCAGGCCGCTCGTTAAGACTCTAATGACCTCAAGGCCCCCAGAGGCGCTGAT 
GACCCACGGAGATGATCCCGCAGGCCTGGCAGCAGGGAAATGATCCAGAAAGTGCCACCTCAGCCCCCAGCCA 
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FIGURE 6, CONTD. 

TCTGCCACCCACCTGGAGGCCC7CAGGGGCCGGGCGCCGGGGGGCAGGCGCTATAAAGCCGGCCGGGCCCAGC 

AGCTGGGTCTGGGCTGTCCTGCTGGGGCCAGGGCATCTCGGCAGGAGGACGTGGGCTCCTCTCTCGGAGCCCT 
TGGGGGGTGAGGCTSGTGGGGGCTGCAGGTGCCCCTGGCTGGCC7CAACGCCGCCCGTCCCCCAGGTCCTCAC 
CCrcCGCCATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTG^^ 

C(^GGCCTTCGTGAACOU3C^CCTGTGCGGCTCCCACCTGGTGGAGGCGCTGTACCTGGTGTGCG^GAGCGC 
GGCTTCTTCTACACGCCCAAGGCCCGTCGGGAGGCGGAGAACCCTCAGGGTGAGCCGAGGGGGYGTCCCGGGA 
GCGGTYGGGGGAGTTTTTAAGGAGGAAATTGGTAAAAGTGACCAACTCCCTGGGAGCTGAGCCCAGAGACACC 
(XTCCCACGCCCYGGTCCCGCTCGAGAAGCCCCCCTTCCCTCCCCTCCTCCCG 

AGGCGGCTCCAGGGAGGAATCTTACGGAGTCAAGGCCCGGGTGCCGCTGGTCTCCGAGTGACATGCCCGTGGT 

GTCCCRTCTGCCGGCCCACATGCCCGTGAGAGAWGCCCCATCCCCCTCGCAGGGGGCCCCGTGCCGGGCAGGC 

GGCGGGAGGCCCAGGACCGGTGGCrrGCTGCGtjCTTCCACTCCAGGCTGCGCGGGGTGGGGGGTGGCTGTCTCT 

G TGTG ACC GGCTCTCCCCCCAGCAGGTGCCGTGGAGCTGGGC GGAGGCCTGGGCGGCCTGCAGGCCCTGGCGC 

TGGAGGGGCCCCCGCAGAAGCGTGGCATCGTGGJ^CAGTGCTGCACCAGCATCTGTTCCCTCTACCAGGTGGA 

GAACTACTGCAACTAGGCCGCCCCTGAGGGCGCCTGCTGCTCCCCGCACCCCAAAACCCAATAAAGTCCTGAA 

TGAGCCCGGCCGAGTCCTGTGGTCTGTGTGGCCTGGGGCGGGGGCCCTGGTGGGGGAGGGGCCAGAAGGCTGT 

GGGGGGCCTGCCTGCGACCCCTCTCTGCTCTCGCCACATCGGCTGCTCTAAGCTTCC7CCACATGCATCGGGT 

GCCCACAGGCACATGGGCACCGGGGGACCAGGGCCCAGGGCAGGGCCCTTCAATGTGGCGAGCTCTGGTTTTC 

AGGGC7CCAGACACCCCC7CCTGGGTGCCCACTGCTGCACAGGGTCAC7CTGAGGGTCACAGGGCACCCACCC 

AGACTGCTCTTGGGCACACAAAATAGCCCAGGGGCTTCTTGCCCTGGCTGCRGTCTGGGAGGTCAGAGAGTGA 

CCCCGCGGGACCAAGACCTGGCCAGCCTGCCAGTCGCCCAGGCCAAACCAATCTC-CACCTTTGCTGAAGGTTC: 

CACCCGGGCCAGCACTGGGGGCGGCCGGGCCTAGAGC7GGGCGCCCGGGCCCCAGGGACTGCACACCCGCCAG 

AGGTGGGCCTGAGGGG7GGCAGCAGGC7CTCCGCC7GGGACCCAGCCAGCTGGGCAGCTCACCTCTCAACACG 

AGGCTCTCACCTGTGTC<JTC(XCTCCCCACGGCCACACAGACACCCCTGGGGAGAAGTCACAGGCCCGCAGCA 

GGCCCCGCCCCTGGAGAGGAGGCCAGGGCTGGGCAGGCGGGTGGCCGGCCGGACACTGGACCCGGAAGGGGGG 

TAGGCGGCTGGGATGAGTGGCGAGCTGTCCATGGGAGCACCCAGCGGCCCCATTGGCACCAGTACAGGCAGGG 

GCACCTGCAGCAGCTGAGGTAGGTGGGGTCCCCGGACTGGTTGGTGTCCGGCTGCCCTCTGGGAGCCAGCGGG 

CTGAGCTTGTGGTCCTGCCAACCAGGGAGACCCGTGACCACCCTGCTGCTTCCCCTCCCCGCCAGGGCCAGCA 

GACTCCTTTGGGACTCGGGGCCCCTGAGCCGCCCCCACTCGCAGGACTCACGCCGTG7GCGG7CCTGGGTGAG 

TGGGGGCTTGGGAGAGGGTCACTCTTGTCCGTCGGCTGGCGAAGGCTGAGAGTCATGGTGTGACAGCCCCCTC 

GGCC7GCCGGGTGGGGCGTCTCCCTTCTCCCGAGCCCAGATCCCCGGGTAC 

Contia 5 (1730 bp) 

CGTCACCCGCAGAAGCCAGGCCCACAGGCCTTGGCTCAGCCCCTCCACCCAGGCCCACGTTCCGCCCCTTCTG 
GGAACTGGAGGACAGCCCGCCCTCGCCCTCGGACCTGGC7TCGTTTGCCCTGGCATCTGGCAGTGGCCGGCAG 
CTGCGTTCAGCCCTGGATGACACCCTGGCGTGAGCGGTGGGTCCCCG7GCTGAGGGCAGCCCCCACACACGTC 
CTGCTCACTTGCCT7GTGTCTGCTCCGCATCCCGTCATCACACA7GCCATGCTGGGGCACCGTAGCGCCTTGC 
CCTGTGTGGCACTGTGGCACTGTGTTCCTGATCGGAAGACTGACiGCTGGGGTCAGGCCCGCTGCTGCCCACCC 
TCTAAGGACATTCTGCCGGTGCAGC7GCCTCCAGG 

CTGGCCCGCCGGAT7GCATCTGCTTCTGGCACGGATGAAGTGGGACCTCTGCCTGACCATTAGGGC7GTATTT 
GCCTTCTCCTGTTGGCAGTAAATATTTACTGTCCCTCCCTGTTCCTCCAGGCCCGANCCAGTTCCTGAGGGGC 
ATGGGAGGTGGACACAAAGGTGCCCAAGCAGCCCCCTGCTCTTGAGGGCCCACTGTCTGGTGGGGGCCAGCCT 
GCGAAGGAGGAGCGAGACTAGGAACCAGAGGCCTGTGTTCCTGGAAAACGCCCCCTGGCAGAGTTCCGGCTGG 
TGTGTGTCCAGCTAGGCTGTGAGTCTTCAAACTGGGGAGCCCGGCCCCTGGACCCAGGCAGGGCTGCACCCCT 
GGTGCCAGTGCTTCACrGGGTGGGCACCTGTCCCC 

ACCAGCCAAGGTGGTCCGAGCGGTCATTCACAGACAGAACCAGCAGAGGGCGCCAAAGCCCCACTTTTGACAA 
ACTCCCC7TCGCCCTGAGCCGAAAGTCCAGGCGGCAGC7GGACCTCTCTGGAGGGCTCTGCCACCCCTGCTGC 
CGCTTGCCAGCACTCACAGCGGCTGCGGGGGGTGCCCAACAGGCCGGC7ACCCTGAGCTCTGGAGGCGATGGA 
GTTTAGGAGGGAACGAGGGGACTCCTGGGGGTGACTTTCTTCAGCGCXCAL-ATTGCGGCCCAGCAAACCGAGG 
CTGGAGGAGGCCGGGCACCTGTGCCCAGCTGGAGCCTTTCCTGAGGGTCTCCAAGGCCTGGGGAAATTGAGGC 
TGGGGGCTGGGGGGTGTCACTGTCGGGCCAGGAGG 

CCCCTCGCTCTGATTGGAGCCGCCTCGGCCACTTGAGCCAGGAGCCTCACATGAGGCGGGGGCTGCAGGGACA 
GGACCCTCGGGGCCCGGGAGGCCTTGGAGGGGGTCCAGCTGGGCCAGGGTTCGT7CTTTCCCGGGTCCATGTC 
CACCGCCCTCCCGCTGCTGGGAGGAGAGGAGGTCCAGGGCAGAAAGAATGCGTGGGGATGGGGGGGTGGTCAG 
GGGTCTGGGAGCTGTGGAAACAACAAACAGACAGCGAGGTCCTGGGGCGCCCGGCCCCCCGCCCCCTCCGGCA 
CTGTTG7TTCTGGCCGGGGTGCAGGGACAGCGAGGCAGATTCC7TCGAAAGTGGAGAC7GGCGGGGGGCCCCT 
CGGGTCCTCAGCTCACCCCC7GAGCTAGCCCGCCC 

ACTCGGCTCCAACCTCCCGCAGGCCCCTGGCACGGTCTCCACGAGTCGACTGAGGGGTCCCCAAAGC7GCCAC 

CAGGAGCTGGGCCTGGGTCTGTCACCACCCCACCCCACCCTCCAAGTCTGAGATATG 

Contig 6 (4833 bp) 

ATGTGAGCTGCACAGCATGAGCCCTCGGCCCCACTGCTGTGGCCTTGCGGACAT7GAGGTGTGTGCCGCCCAG 
GGCGACCACACCCTGGCCTCTCAGGGTGCCCG7ACAGAGGCGGC7GGGTCGTANGAGG7GCGGGGCTCTGGGG 
ACCGCTGGTGAGTTCAGGACGGGGGTCATGCCACCTCCTCTCTGAAGGT7TGGTGAGG7GGCCCTTCTCTTAT 
CGTGATGACAATACTGATTTCTGGAAGAGCCAGGTG7TTTCTGAGGCTG7GGTTCXACTTC7CCACG7GGCCA 
CAAGGTGCCGGGCTCGGGTCAGATT7GAGAAGCCCTGCGGGAGCGGGTG7CATGCGCCAGATTCAGC7TGCCT 
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CCTGCGGGTCTGGGGTCAGGACGTGGTCCCCAGCAGTCTGCTCCAGAGCCTGTCAGTGATGTGTGGGATTTTA 

CCGCTAGAACACAGTTTCCTCTGATTCTCAGAAACCAGCAGATGCTTTAGGAGGGGCGTGCAGGTTTCACCTG 

TGCTGCANNGCCCCCTGCCACCTGGTCGGAGCCNCAAGACGGCATCTAAAGATCAGTTCCTCATCATCAGTTC 

CGCAGTGCTGGGGTGGGGGCAGATGAGAACCTCAGGGCTGGGCGCAGAGGTGGGGAGCCCGCCTGGACCCCGA 

CACTGCAGGGGGGCCTCCCCCTTGTAGGAAGAACAATGTCGCTTTGCCACCCAGCCCTCTCCCCAGGGTGCCC 

CGAACTGTTGCTCCTAAGACCTCTGGGCTGTGTGCTGTAATTCTATAAGTGGCCACCAGGTGTCAGCAGGAGG 

CCACTTAAGCATCCATGTGGCGGAAACCTGGAGCTGGGGGTTCCTAAGGGTCCCTCGAGTGTCTCCTGAATAA 

ATAGGCGCTGACCTGATCCCCAGGAAGGGATAACCCTCTCCCAGGCCTAAGAGGCAGTGGGGCAATGAGGTTT 

ATGTGTCCACTGTACCCCCAAATTGTCTCTTCCTTCCCTCTACCCTGTGTCCCCACCGTGGACGATACACGGA 

GTGCGAGGCTGCGGGTCACAGCCCTCACAGCCCCAAAGCTGCAGGTCCTGCCTCAGGGGCACCGCAGCTTGGC 

TGGTCCCCCTTGGGTCCTCCCCACCCTGACCCGTCCTCTGCTCCCCTCCCTTTGCTTAAATGCTCTGCGTTTC 

AAGGTTCTGATGGAATAAAATAGCCGTGCACTGGTGTGTTCCTCTTTGGGGCTGTGCCAGAAGTGGGAATTCA 

GACCAGGGCAGAGC7CAGATTCCACATACTGTGTTAGGGATGGCAGG7GCCACATTTCCAGGACTTTCATTGG 

TGGTTTGTAAATGCTACTTCCGTTTCAGCCCCTCAGCTGCCCACCTCCTCAATTTAGGGACCCCCCCCTTTGG 

CGGGTTGCCCATGGAACCACATCATCITGGCGTGGGGTGAGCCCTTTATCCTCCCTGGCCCCACTGGGAGGGTT 

TGGGGAAGTCCCAGCTAAATTTCTCCG7AGGGACCTGGAAGGAGCCCTTGTGACATCTGGGCACAGATAAGAG 

GTAGGGGGCACAGGCCGTGAACACTTGAAGCTGCAGAGCCCACAGCAGAGCCAGCAGGAGCAAGTGACTGCTC 

CCCACCCCAAGAACTGTGGGCTGCGTCACAGACTCCCCACTGTGTGCCCTGGACCTGACAGGGCCT7TAGCCT 

CCCTGCATCCCTCCCCACCCAAGAACCCAGTGAGGCACCCCACTTGCCCCTCCTTAGTGTT.GTTATGGCTCTG 

GCGCATCTGCATTTTCTTTAGGACACCCCCAGCTAGATTTAAGTCCCCCCAAGTGTGACTCTTTCCTCCACTC; 

AAA-P.CCCTGTCCTCCCACCAAAGGGCCCTATCCCTTTAGCTGAGCCAAGGAAATTCAGGAGCGGCCTTGAATG 

ACAAAGGAAGAGGGGGAGAGTTAAACCCCAACACTGGCTCGCAAGCTGGGTGGGGTGGACACCCCAGCGTGCA 

GGGGTGCAGTGAAGGTAGCCGCTCGTGGCCTTCTGGAAACTACATGTGACTTTCCCATTAGGTGAGTCTTTGC 

TTTGCCCCTGCTCTATCTGCAGGCTTATGCAAGAAGTTTAAATTCCCAGGGACACTTGG7CTAACCAGGCAGC 

GCTTGTATCTGGGCCCTTCCCCAGCTGCTGACCACTCTGAGTCTGCGCCTTAGTTGGAGTTTTGGCCAAGCTC 

AACAGGCTCTGGACCCCAGTCATCCCACCCAGGGGTGCCTGTGGGCAGGACGCTGCTGCCTGCCATTTGCTGC 

AGTATTGTCACTGTCCGGCACCACAGACATGGTGCAGGGGGTGGTATCAGGTGCCACTGGGGAAGGGAGAAAA 

CTCCCAGGTGAGTCCCCTGCCTCTGGAAGCAAGATGCACATGACCGCACTGTGTTGCAGCTGCATTGGGAGG^: 

CC(:CAA(1A^CATTTTTCTGATCTTTCTCGAACCCTGCTTTTCCCCATCATGCCCCGCCCCCATTTTACCCGT 

GCCACGCCCACTGGTGTGCCGGGGTGTCAACTGACTGACAAGTGTCAATCTACTGAGGCCCTGCCCACTCTCC 

ACCCCCCCACATAGTCCCACCTCGCAGCTGGCAGGGAGAACTTCCAGCTAATGCCCAT GCCCACAAATGTCT7 

TCTGTCAGCCTAGACCTGGACCAAATCTCCACCCTGTAACATGCTGTGCCCTGGCGTGCGAAGGTGCCAGAGC 

CAGTTGCCCCAGCAGCCCCAGAACCACTAAGTTGGCACAAAGCTACCCAAATTTGGAGGGGCTTGGGGAAGGG 

CATCK'JAGGtwATGAGGAGGTGAGGGGCAAAACTAATTTCAGTTAGCATTTGAGCAGGTGCCACGCTCAGCGTG 

GAGAGGCTCTCTTGCTTCTAGGGACCCATTATGATGCACACGCTAAAAGCGCCCTTCACCATCTCTCCAGCCT 

CAGCTTTGTCCCCCTCCTCCTCCTCAGCGGCAAC:CCGGCTGGAGGGTCTGGCCACTACAGCCAGAGCGCCCCC 

TACTTTGGTGGCGACTGCTACTATTGGCCCAACCAGCGGATCACCGGCCAGGCAGTTTCGGCAGAGAGTCTGG 

GGCACCAGTGACTCXCCCCTCCTCTTTATCCACCACCCAGGAGCTTCAGGGACTACACAGCGACTAGAGGGCA 

GGTAACTGGTCTGCCCTCCCTAGGGCTGCCCCCTCAGAGTGTGTGAGAAAAGCTGCATTGAGTGT7TGGGTCC 

AGGTGGGCTGGGGGCTTGGGGCAGCCAACAGGAACGGCGGGACCTCTGCTTCCAGAGGACCCCAGATCCTGGC 

AAGCTTCGACTTTGGAGGGCACACCAAAGACAGGTGGAGAGGGGACACTTCCCTCTTCTGTACAGACGCCCAC 

CCGGAGCCACAGAGGCTTTTGCAAGGAAAATACiGTTTTCCCTCACTAATGCAGCAGGCAAAATGGGAGGGCCA 

GGGGTGGAGGGTA(5TGCCCCCGCCCCCAGCAGGAGGGCACAGC'l*GTTTCTGCAAATGTAAAAAAGCAGGGTTT 

TTCTGTGTGAGAAGTTCCCTCTTGCTGCArGTCCCCACCCCCGCCACCAAAGACAAACAGCACACTGTGCAGA 

GGGGCCAGAGCCCCGAGATTTTGGAGTTGT1"[ , TTATATGCATATATACCATTTTGAAAGCAAAGCTTCCCTCT 

CCCCTACTCCCTACATGTCCCCCTTCACCAAAAAATCCCACCACCTAACTGGAAAGGGGAGTGAGAAGGACGA 

CGAAGGGGCACTGTCCCCTCCCGTCCCACAGCGGGACTTAAAACGTACAGCrTTTCGCCTCCGGACAGTGTGC 

CGCCCCCTGGCCCCCGTCACGCTCCCCTGCCCGGGGGGCTGAGTGTGGGGCCAGGGCCTGTCTCCAGGCATGC 

ATTATTTTGTGCATGAAGGTTTTGTCCCGCCCACCCAGGCTGGTGTTGGGGGGAAGGGGT7CATTGCTCCAAA 

GAAGCCCATCTCCCCCCTCAGCCACCTTCAGCCGCCTTCGCAAGGCAGAGCTGTGTCCTCTGCTGTGTGCCTG 

GCCCCCTCCTTGCTTCTATTCAAGGTGGAAGTGTTGGGGGGAGGAGAAGAGTTTTTATAT7GTGTCTGTGATC 

CCCCGAGGCAGGGCATTTGTGTGCGGCCCCCCAGCCCCCACGCCCAGGCAGATGGGCCAGCCTGCCCGACAGA 

AGGGTCTCCTGCTGCTTGGCTGCAGGGAAACCCAGCTCTGGGTGAACCGTGGGCACCTTCCTTCCTCCATGCC 

CTGTATTTAAAGAAGGAGAGCTGGGGGGCCAGAGGCACAGGGAGGGGAGCCACGGCCCCAGGTCTGACAAGAT 

GACCTGCGGGCCTCTCCACCCAAGAGTCGGGGTGGGGGGGCGGATTTGGTTTGAAAAGAGAACAAATAGGAAC 

ACACTCTTTATTTTCGCCAGG^GCCGAACMTCACCCCTGAACTTG^GACGAGCAGCCGGATTCCAGCCCCC 

AGCCCCA(^GCCCCAC7VTCTCCTCGG^ 

CAGGCCTGCCCGAGACCCCAGCCCCCAG^ 

AACSGAGGCGG6CAGCCCACCCAGCCCACAGCGGTGAGTGTCTCCAGACCCCAGGGCAGGGCCCGGTGTCCCC 

CGGCACAGAGAGCTGTGCTGCAGGCCCAGACCTCCCAGGCCGTTTTAGTTCCCATCTCCCCTTGGGGGAGGGG 

TGGGGCTCAGAGGGGCTGGGGTGCATCCGCAGAGCTGGGGTGCAGGGCTCCAGGTGCCTCTCTCCCAGGCGGC 

TGGCCCGGAGGGGGG 

Contig 7 (2014 bp) 
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FIGURE 6 , CONTD . 

CTGGTTTCGCACTCC7CCGGGGACTGTTGAAGTACCCGAGAGCGCNCGCGGAGCGCCGGGGCGAGCGGGGGTG 
GCCGCCGGGGGTGCTCCCGGGCCCCCGGACCGAGCCAGGGACGAGCCTGCCCGCGGCGGCAGCCGGGCCGCGG 
CTTCGCCTAGGCTCACAGCGCGGGAGCGCGTGGGGCGCCGCCGCTGCCGGGAGTCCGCCTGCCTCCTCGGAGG 
CGGCCGACCGGGGAGCCTGGGGGACCCCGAGCGCCCGGGGAGCAGCGCCCCGACACGCCCCGGGCCGCTCTCG 
GCTTCCTCCCTTCCAGCCGGCGCCCGCGCGGCCGGGCTTCGGCACCGGGGCGCTCTCAGTGGCAGGAGAAGCG 
TGCGCTCCCGCGGGGTGGGGGACCCGCAGGAAACC 

CGCACCGCCTGGAGCCGCCGCCGCGCGGCCAGCGCTCGCGTCCCCCGGGC-AGGGCGCCACTGCTCCGCGCGCG 
CGTCCCCCGACGCCCCGCGCGCTTCCCCGGCCGGCCCCGGATCCTAACCTCTCTCTCGGTCGCAGCCCCGCAT 
CCCCAGGCCTCCAGCiCCCCCGGCGACTTGCCCGCTCCTCCCAATTGCAGACACCACTTTTTCTGGGACCTCCC 
AAAGGACAGCCTGGCTCCAGGGTCCCCCAGATACATTCACCATTTCTCCAGATCACAAGTGGGTTTTTCGGGC 
ACTAACTTCCAGAGACCTCAAAGCACATGAGCCCCTACTGGCTTTCCCAGGTTTCCACTAGTGGCCTCGGTCC 
CCACCTCACTGGGGATTCTCTCCCAGGCTC7TCGC 

GGTGTGATCCCACCCATTCGCGCCCAGGTCCCGCAGTGCCAATCCCTCCTCTAGAAAACTTAAACACTGACTC 
CTGGTCTCGGGGTGAGGCTGCCCAATGTGCCTGACT CCCCAGAAGGTATACCAGTGTTTT7CTGGCATTTGGG 
CACCGTTCCCCCAAAACACGTGAAGCTCTTTTCCCGCGTCCCCATAATTTTGGACCCCAGGGGCACCCAAGCT 
TAGCGCCCCTGTTTGGCTCCCCCACACCGCGAACCCCTGCTCCCTGGGGTTCACGACAGTTTGGGACTTTATC 
TGCC.AAGTTCCACAAACTGATTGGCCCCAAGCTGGGGTCCCTAAATTGTACACAAAGAACCCCAGCCCCCCCC 
. CCCAACTCCAGTACAGGAAGCGATGGCCCCAGGGA 
CCCTCGGAGTTGGAACGTGGCTTCCTAAGCCTTCACCAAAATTGAGGCTTTCCGCGCATGGCGCGCTGATGCC 
CTTGCTGAATCAGAAGCACTCTGCCCTCTGATTCCTCGTTTCCACAACCCTGAGAGCATGATTTCTGGTCCCC 
CAAACTCAC7GAG^AAAAATCTTTTTGTGGGGGCTGCAA^GATAGGAGGCATTTCTCTr:CGGAGCTrTCCAAA 
CTCCCTTGCCTATAATCAAGTTCCCTAAAACTTAGACAGAGCTTCCCAGGCCCCAGAGGCACACAGAGCCATT 

attggagctgcgtttaatgatgacagggacca'j'gggt^atgcagctcccccaactcacaaatgccccaggtat 
ccttcgctccragccaagcccaaagcaaactcttgc 

acagatcccatatcttgttatgtcaagcgctttccgtgtcccagtaaacaaatagtctgagtgttttc7ccac 
ctcataacattcggaatattaaaaaattccctgggcccccggagctcacacacaagaa.tccgggcttcctaa^ 
attcagaactga'j-tcccaaatcc:ca(;gccaacgccagaccctctccc.aatctggagcccctccgactggacac 
actggactcctaagtattacgcgctgtcctccaggcaccccaaatgcattcaaa.gtgacgctttggtcacaga 
aaggcactgatttcttgggctccaaagcagcccatgcacccccgacrrcaccccaaa(:ttagtcagcatttcc(; 
gggtctccctccgcactgcaaacitccaactgcgg 

ACACCGGTTCTTCAGGACCCACCGCCTAGACGGTCT7AATCCCTTTTCCCCCAGACCTAGATTC 
Contig 8 (371 bp) 

agattcaaaa^ctatttttctggggcctccaaattgaggtgctggcrrcccagtcctccaaaataaactcaggg 
gttttttgtttgtttcttttt" , tctttgtttgttttttt7ttaccttcca.cgaaacaatccaacttttttgga 
ccattgatttatgggtcccctgactttatgacccttgccccaagtccccctaaatgtaggccattttccacgg 
gcctccca.aaatgaaattgcccaga?cccgccgaaaaaa^tatccccgggtcctgga^atcc:cag£;tattaca 
ggcctgcggc tg ac ac ccctcct tc(?t act aacc aggttccc tg aag t tt ag agatc act acctaatgaac aa 

ATCCAC 

Contig 9 (2415 bp) 

CC.AAAACTGGGGCCC7ATCTTACTAGGGTTCCCTAAATGCAGACAGCGCCCGGG/V^A?AGGGGCGTTTTTTT 
TCCTGTTTGCCAAAAATAAACTAATTGAAJ\CCAJ^TTT7T^ 

GTTCTCCAAATGTACTTTTCACAGCCGAGGTTGCCGCCAGTTTAGACGGTGTTGCTTGAATCTCTAAAGCACC 
CTGAGGATTTTTCCCGAGGAAGCCACCACAACTACGGAATTTACTGTCCTTCGGGGCGAC.AA.GCCTCCAGGCG 
ACGAACTTGCJATTTCTAAACCGTGGAAATCAGCCTCCACTTCCCTCCGCCACCCCGAGGGTCTGCTCAGACCC 
CCCAAACGTGCCCGCTGTTCTTCTCCCCCCAAATT 

TTATT7AGAGAATATGCCTCTCTCGGGT7CTGCCAAGTTTC;CC:GCTGAGACTTCCTCGGTCATCCCCAAATCC 
TCTTCCC'JACAGTCCGGGAGCCCCCACAAGCTTACCGACCCACATGCTGGGGTCCCCCAACTTAAACGCGATC 
CCCTG7CCCCCAGATTCACCGAGTGATT7CtXTGGTCCTCAGACTGGGACTCTTTTACTGGAGTCfCGAATTT 
AGCCA7TAATCACAGT7CTCCACTCCGACGCAGGCTCCCTTGGGTCCCCACGTCGGGGACATGGGTTCTCTTG 
CCTGCAA.ArCAG(;(:TGC:TCTGACTTGCA7TCAGGCCTT7GGGCATTGTTCCCCGCCCGCCGCGGTCTCGGTT(: 
TCCCCCCATCCCGCGCACGACGGGCACTGGGTCTG 

GGCCTCTTGGTGTCTCCTACAAGTCCCCGGAGCTCCTCGGACTTGGGAACTGTCTCTTGCGTTCCCCAAATAC 
ACTCGGCCCGGCAGTGTGTCCGCCAGGAGGTAGGCAGAGCTTCTCCCGCGTCCAGGAAAACGACTGGGCATTG 
CCCCCAGTTTCCCCCAAATTTGGGCATTGTCCCTGGGTCTTCCAA.CGGACTGGGCGTTGCCCCCGGACACTGC 
GGACTGCCCCCGGGGTCTCGCTCACCTTCAGCGCGTCCACCGCCCGCTGCAGAGCGCTCGGTCTCCGTCTCTC 
GGCTCCCAGCGCGCTTGGGGACGCAGCCTGCGGGCCTCCAGCCTTGCGGTGAGCTCCCCGTCGCCTCGCGTGT 
CCCGGCCCGGCTCCCAAACCCACTCGCCGCCGTCC 

CGCTGGGGCTGGCACTGGCCTCCGGCGACTGCCGGGGACACGGGAGCGGAGCGCGGGAGCCTGCTGCAGGCCA 
GCCCGTCGGCCGGGCCGCGCGCCCTGAAACGCGCGCGGCTTTCGTTTGCTCTTTGCAAAGGTCACAACCG7GG 
GGAAAACGCC7CGGCGGCCCCCAAGCGGGGCAGGCAGCCCGTTCGGAAGGAGGGACACGCGGGAGAGGAGCAC 
CCCGCTGCGGCCGCGCAGCGCGGCCCCTCCAGCCGCCGGGCGGAGGA7CCCGGGAGGCGCGCGCGGAGCGCGG 
GCGAAG7GATTGATGGCGGAGCGAGGGGGCCAGCGGATC3CGGGCTTCCGCCGGCGGCGGCCCCTTCCCC7CG 
GAGGGACTCGGGCGGCCCGGGTTTCTGGGGGCGGG 
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figure 6, contd. 

cggggcgcgggggcttgtgcgtggtctccacttggtaaaaatcacaacgactttttacgtcgccccgactctc 
caggagatggtttccccagacccccaaattatcgtggtggcccccggggctgaacccgcgtctacgcaaggcc 
aacgcgctgaggacgggggaaccattatccggatattttgggtgggcccccaaagcgagctgcttagacgcgc 
cccggtgagctcggtcctgcaggtaggcttggagcgaggttccccgccctgctcctctgtcttcgggcaggcg 
cggccaggccggccggccctccccacgtacggcacctggcggccgccgagacgactccccggttcccgcgcgg 
caccggggggcgctcgggctctggctgcggctcga 

ggcgctgcgcctgctcgggcaggtggaggcttcacgccgggcccgcgcccagggacgaccccttaccccgcag 

gtcccagcgggactcggggcccccggatccagcgtctagccacctgtgcccgcaccgccgcgagggcttgtga 

cacctaccaccctggccgccccgcgtccccccgcgcacgaatgtagggatcctgacaccccggaacctaagac 

ggggcccccatacactttcgtacagcgattcgggatttctctcgaactctgcagatctgtatggcaaagttga 

tggcctgcattatttttctgataattcagcgaaagatggcgaccagagctatgcgcgtctgggttttaaaggc 

gaaacccaaattaacgatc'1'ggtcaacgaacagat 

acagcatacgttttt 

Contag 10 (3753 bp) 

agattccaatgx5ggatcccgatgaggaagccgctgctcgtgctgkitcgtcttcttggccttggcctcgtgctg 
ctatgctgcttaccgccccagtgagactctgtgcggcggggagctggtggacaccctccagtttgtctgcggg 

gaccgcggcttctacttcagtaagtagctcagcggggcacgggggcggggcggacacaccaggtgctccatcg 
gtgc7gccccggtacctgtgcgsgtccttcgggatggatggtgtgggggacggggggcgggcggcggccaagg 
" gaggacctctcctccgagggtctgagacttcagagcgggggcgccctggccctgcgcagtgattggcacctgc 
catgtgcctggctggggctgacaccccctgacgt tcctgcagcgtgactcgaaacgggaaaccgaa3ggaggg 
g'r(;ccacggggtggggaggcagaccg?gagtggcaggcgtc7c:gaggggttctttcgggcggggtggcccaggc 
aggccccacaggatgacagcctgtcccctcctgctcctccttgacctgcccacagccagggctgcaggcactg 
acattcacccatggtattgtggtgcctgacgtcttgggagtgggcatgggttcatcgactgttggattgaaa.g 
tggaat.v^gatgggttgaaaaxcaataagaataaaggcgc'gtgtggctggcggcatctgcgagaggtgaccgc 
tgccctccctggcgttgggctttgggtgggttcccatgggtggggcgcgccgccatgcagggtgcccgcctgc 
tggcctcagagtgctttgccgtcctcatctt'i'ctctctggcccccgtcccgctgctgaggctggctggctggg 
cccgcggagacctccgctcccgcctcgtctgtgccca(;ugagcagggtggaccctccct7gggctcttgcctg 
cacctcccagcaggctgggcctcagtg-j'cgttacctgtaggatggcitcaggggcgtcctggagagagtcctcg 
ggacaatggggaggctgggggcaggcccagcctcaccctgaaggtgggagtgtgt(xtccccctgggctcagc 
cagccgcgcttggggccgggaggg(k;tgggggacgtggctggggcaagttgtcaagggccgcgaggctcaccc 
ccgcccatcgctccccatgtggcagcctcttctgcagcctcta.cttaccgacxctctgaaatgggctgaaaac 
acccatcttggcatgccaaagcttctctgtaaaaagcgttgctgcttcttgatgcttctgaggcccc7gcctg 
ccctggc:ctctgagccctctctctcctgcgtcgtttgggggcacggagtggcaccatagaatgtggcggtggg 
cctggggagcggccccxtcgtgccaggcttccccgaaaggagggctgggctgagctcccgaccctctggaccc 
cttaccaggaccccttaccaggggcttcccccccccccccccccggtggcggcgggctgggctccggcgtttt 
ccttgcagccgagtcggagctgtgcgaggcgagggcgaggac(;ggaagagaggagggcgtggtttctgctggt 
cctcactcctctcctcccgtcttcgtcctcctcctcccattcccacctgtgtctgggggtcgcggggccgcag 
gctgcccaggcgcctgctgatgcattggggaccggactggggtccccgctggccttcgggtcagggccacggc 
cgacctattttccaaacagccttgggtcgaggcccaagaggctgggcccggtttaaggacggggagggagcgg 
ccaagaggccaggggctggtcccgagcacgcccgcacccgctcacccccgctgtcccctctccttccccgggg 
ggcccctgtgcaccccactctcacttcttctgctcgaggccacgaggctggctgtccccgcaaggtgaccggg 
cgtcctgtctggagggcgggggccggggcggctgggggcaccgtccgtggccggggcccctgtgctgacgtgc 
cctccccttggtcctgtgggacttccaggcagtsccggcaagccgcgtgaaccgccgcagccgtggcatcgtgg 
aagagtgctgcttccgtagctgcgacctggccctgctggagacctactgcgccacccccgccaagtccgagag 
ggacgtgtcgacccctccgaccgtgcttccggtaaggcagcccctctctcggcagcgcccccccccggggggg 
ggctgtctcctctgagccgggggaccggggcgcagccggctcttgggcttcaagtgctgccagaggggccttc 
cccgctggggaccctggccagaagccagggcagtcttcgctctgtcgcagggcaggcaggcaggaggaccccg 
cj\gaggttgttgttctgggacaggggctggggg<5ccaggcccccccctgac^ 

acttccccagataccccgtgggcaagttcttccgctatgacacctgg^gcagtccgcccaacgcctgcgcag 
gggcctgccggccctcctgcgcgcccgccggggtcgcacgctcgcgaaggagctggaggcggtcagagaggcc 
aagcgtcaccgacccctgac:cgcccgtcccacccgagaccccgccgcccacgggggcgcctctcccgaggcgt 
gcggccatcggaagtgagccaaattgtcgtaattctgcggtgccaccatccacctcgtgacctcctctcgacc 
gggaccgcttccatcaggtcccccttctcagatctctgtacccttctctctgcgggcatctccgccccgggcc 
ccgtgccccaacctcccgatgtcaggctagtctctcctcggccccttccatcgggccgaggggatccaaagca 
caaacgcaattggcttggtctgtatctccccccaaattatgcccccaattatccccaagttacataccaaaaa 
ttgaacccctcaaccacacccacatacaatcagcccccgtaaaacgaattggcatctttaaaacaccagaaaa 
gcgaattagctttaaaaaaaaaataaacccaaaatatgaattagctgaaaaaaaaa : t actaaaaataaattg 
gcttaaaaacaattggcaaaataaaagaatttggcccgccccttccttctctttcttttcggaccrtgagtta 
aattggctgtgaccca'i'catccaagagaaaggaagggaccaaaatttgcaggtaggcttgtcgccgctcacag 
cca7ctccctcctcctgccacaccctggccggccactggcggtgtggcaccaaggacccagtcccgtcctctc 
tctagtgccatgaccgagaccgcggtggagttggctgggagaccccgtgagatcagaggaggggagcacggaa 
ccagaaacccaaacctgcagaggtacaacatgactggccccccgcacagcccaacacctctcatctcagtctc 
cacttaaaaagcacctgtacccagacgcatccctgcagaaacacacacacacacacacacacacacgcacgca 
cgcacacacgcgcgcacgcacgcgcacacacacactcatgcgtatacacacacacacacgcacgcacgcgcac 
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FIGURE 6, CONTD. 

CCACACACACACATGCATTCACACACACACACACTCGTGCATACACACGTGCGCGCGCACACACACACACACA 

CACACTCTCTCTCTCTGTGGGATCCCTGAG 

Contig 19 ~(500 bp) 

TGGCTCTGGCATAGGCTGGCAGCTGCAGCTCTGACTGGACCCCTTGCCTG 
GGAACCTCCATATGCCGTGGAAGCGGCCCTAGAAAAGGCGAAAAAAAAAA 
AAAAAAAAAAAC AAC C AAAC AAACAAC AAA AGC C AAAAC AC ACAG AAC TC 
ACAGACACAAGAAGAGACTGGTGGTTGCCAAAGGTGGGGTCGAGGGTGGG 
AAAAATGAGGAGAGGGGGCAAAACACACAAACGTGCAGCCATAAAATGCT 
AAAGTCCCGGGGACCTCCGGTAGCGCGTGTGGGGACTCGGGTTGAGAACA 
CACCGTGATGTGTATTCCCGAGTTGC7AAGAG7CCC7GTTGGAGAAACAA 
ATGCGTATCGACGTGTGGAAATGAAAGTTAACCCGACCTGCTGTCGTGAT 
CACTTTGCAACACATACAGACATAGAATCATTATGTTTTACCCCTGGAGC 
TGACAGCGTTATACGTCCCCCAGCCTCAATTTAAAAACAGCGTTGCCGTG 
Contig 20 {400 bp) 

TTCATACTGTGCAATGCCAGCCTTAAATGCACAGAGGAGAGCATT AACTT 
CTTTCCAGAATCACTGAAATGATACCACTCATGTTTTGCAACTTGCACTT 
GGGCGTTATTTTATTGGIGCCGGAACAGCGCCGATGTGGCACCAAACTAG 
CGCCGCTGTTTTTATTTCCCCTCGGTATCCGCGCTCTCGCTGTCTTCCCC 
CCCTTCCGCTTGCAGCTGAGGAAAGGGCTGAGAGGAGGAAAGTCTGCATT 
CACCCATCTCCCCCTGCCTCTGTTGTCATCCTTCACAGAAGTGGTGGCCT 
GTGCGGGGAAGTCACTAAACCTAGGCAGGTGTCCCGTGGGGTCATGCTTG 
TTACACCTTTGTGCACCTGGCCCAAGTTCTCGGTGGAGCGAGAACGTGGC 
Contig 21 (559 bp) 

AGCTAGCCCCCCCAGCCAGGGCCAGGCCTCTCCTCCCACCCGCCCAGCCA 

GCATGTCTCAAGAGGAGGGGGCCTCTAAGGGATGAGGACCTGCTCCACTC 

GGAGACACGAAGCCCCGCCGGCTCCTCCCCGAAAGTCCAGCTGCGGCTTT 

CGAGCACGGCTGCGCCCTTCGTCAATCAT7TCAGCCACAGAAGTGAAAGG 

CGCTTTCGTGGCCGAGGCAGGCGGGACACAGAATGGAATCCCACCCCAGA 

GCGAAGAGCCGCCGTGGGTGAAGCGCGTCTCTGG'l'GGGGACCGGGCCGGG 

AACTTCACATGGGGGTCGCTGTCCCCATCTCCCCATCGTCATTACTGCAG 

GGGCTCGGCCACACCCGGAGCTGCGGGGGCCAGTGCTGGACACTGGACCT 

GGCCTCCGTCCTATGATSTCATGGCGGCGGGGCCAGCACAGGGCAGTGGC 

CACACCTCGGGCC7CCCAGCACCAGCCAGGATGGCAGAGGGCCCCACCCC 

ACCACGGGGCATGTACATCCCAGAGGACCAGCTGAGCAAGGCTTGATANG 

GGCTTCAAC 

Contig 22 (450 bp) 

CGTGCAGGGACCCGTGCGGGCCTTCCTGTGGCCACAGAGAACAAACACAC 
CATTATCTTCAGCCCCACCGCGCGGCGTGTTAATGGGTAAACTGGGGCAA 
GGGGGCCCCTGCCTGAGGCCGGGGTGGGGAGCCCAAGGCATGGCCTGTGT 
GCCCCAGCC CAG T CC TT C AGGGC G CT G CT GTC C TG C ACCGGG GG CCC C AG 
GAAGCAGAGCACCCAGCTTC7CCCCTATTCTAGAACCAGCCCCCAGAACC 
C7GGACCCAGACCCAGGCCCAGGGGA7AC7GACAGAGCCACGGCAAGGCG 
GCCACTCCACACCCCACAGAGGGGCCAGCAAACCCCAGTCACTGCGCAGC 
CCATGCCCAGGGGCCAGATGGGACACGAGAGCAGCCCTCATCCACAGCAG 
GCAGGGGAGTGAACTGGTGCAAAACGGGGCGGTTCCACGAAAGT7AAGCA 
Contig 23 (535 bp) 

7GCCAGAGACCTCAGAGCTGGGCTCTGCCTTCCCGCGCTGACACGGAGGG 

C7G7GGCT7CCACCAGCCCAGGC;CACAGCCAGCCTGCCCAAGTCCCTGAA 

G7GTCCCCAGAGGTGGCCCTGCC7CCACGCCCAACATCAGGCCTGCTGCA 

GCCCTGGACGGCCCCCTGTCCCCCGGAAGCCCTCGGGGCTCTCTCGCGTC 

GCCTCTGGGGAACCCTCGGTAATGTGGCCCAGCCGTGCAGTGGCCGGATC 

ATTTGCTCAGGGGGGCCCAAGGCAGGGGGG7GACACA7CCGCAAGTACCG 

CATATGCACAGGATATGGATTGGGTGTGGATTTAACC77TTCGCAAATGT 

CTCTGCCGG7ACAAATAT7GTT7C7AATCCTC7GCCTCCCTGAGCCGGTG 

AGTCTGCCCGGGAGCTGCGGGGAGCTGGCT7GCTGAACCTGCCCTGGCCC 

CCACCCCCAAGGGAGCCCCCGGCCAGTGCTGAGGGCAGGAAGCTTGGGCA 

CAGGCTGCAGAGGCC AGCGCTGGCCTCAGTCACC T 

Contig 24 (868 bp) 

T ATT G AAGAC CC 7 AT C AT G AG TTC C CAG AG CGG AG G GGTGG AAGC AGGGG 
CCTACAGCCCAC7CCCCATCACTCCAGACCCGTCCGGGGCTGGTGTCCCC 
TGCCCCCTACTCCTGTCTCTGGTGGGCGGACGCTCGAAGGAGGCACTCTG 
GCCTGGAGCC7GGAGGG7CCCTGAACTCCCGCTGCCACCTGGGCCCTCGG 
GCTCCTCC7GCGCTGGGACCCGCGGTGGTGGGAAGCAGCCCTGCTCAGTG 
GGAGGA.GGCAGGGCTGTGGCCGCCCCGCACGGCCCTGGGGGGGACGCACG 
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CAGGACGCANGTGGGCGTGTGTGACTCCGTCTACACGTCCAGCCAAGGGC 

GGCCGCGACCGGCCAGGGTGGGCAGCCCCAGCCTCAGCAGGGCGCTCTCT 

GGGGCTCAGGCTGCGCCGACGGGAGATGAGGGGTGAGGCGCAGTCTGGGG 

CTGCTGCCGCAGAACCTCGCCCAGCTGGCAGCTGGGCACAGGGAGACCTC 

7ACTCCCAGAACCTGAGGCTGGACGTCCGAGACCCGCG7GCCGGCC7C7T 

GGGTGCCTGGTCAGGGTCCTCTTTCTGGTTTGTGGGCAGAACCTCCTCAG 

CGCG7CCTTGCATGGGGTGC7AATCACGGAGTAAGGAGCCAGAGAA7GAG 

GCACGGAGTATCCAGTGTTAACCCTGGAGTATGGAGACGGGAGTACTAAT 

TGTGGAGCATGGCTCTAAGGAATGGAGTATTCGTCACGGAGAACGCGGGG 

CCGGG7GAAATACGGAGAGCGGCG7ACGGACAACGGGGACGGGGTA7CCG 

AAGGGG AGGAT GG AG T AT C G G C CGG AG G G T GG AG AAT G G AC AC T A G AGG A 

TGTATANNGGGCGTCAAT 

Contig 25 (500 bp) 

ACCAGTTTCGATGAGCAATCCCACCGGCGTAACATTATGGCTGCAGCCTG 
GTCAATGCCGGTGGAGTTTGAACCTCCACGCGTGGCGATTCTGGTAGATA 
AATCGACATGGACCAGGGAGTTGATTGAACATAACGGTAAATTTGGCATC 
GTTATCCCGGGCGTTGCAGCAACTAACTGGACGTGGGCGGTGGGAAGTGT 
GTCGGGGCGTGA7GAAGATAAATTTAAT7GC7ATGGCATTCCGGT7GTGA 
GAGGCCCGGTATTTGGT7TGCC7C7GGTCGAGGAAAAATG7CTGGCGTGG 
ATGGAGTGTCGATTGCTACCTGGGACTTCTCCGCAAGAAGAATACGACAC 
GCTGTTTGGCGAAGTAGTATCAGCAGCGGCAGACGCACGGGTATTTGTCG 
AAGGCCGCTGGCAGTTTGATGATGATAAGCTCAATACGTTGCATCATTTA 
GGTGC7GGGACG77TGTTACCACCGU:AAGCCTG7TACGGCGGG7TAAGC 
Contig 26 (500 bp) 

ATGTTTGATGTCCGCGCGTGCTGTAAAAATTTACGCTGCTCGCGTTCTTT 
GGCTTCGTCCACCACCGGAAJIACGGACAAAAATTTCCGTCATACCTTTTT 
C7T7CAGGCGGAAGCCAATGTCG7AATCT7CAG7AAGACTC7GCACGTCG 
AAAGCAATACCGTCACCGTCAGCTAACAGTGCGGTCACGGCGCGGCGGCT 
GAAACAGGTGCCGACGCCTGCGCTGGGCACTTGTCCGGCGAGGGCTTCAC 
GCACCGGAACATCTTTGCCATGCAG(:7CTGAAAACTCATCAATGTAAGTC 
ATGCTGG7GAAGTGCGTCCAT 7CGCGTTCGAACGGA7ACACCGGGATCTC 
AATCAGATCTTTACGCTCGACCAGATAGTTGAACAGACGCAATTCCATCG 
G7GAAATCACA7CT7CGGCGTCATGCAGAA7AAAACCAGCAAAAGCGAAA 
TTGGCGCTACGCTCAAATTGGGTGATGGCGTCCAGCACGTTGTTCAGACA 
GTCGGCTTTGCTGGTGGGGCCAGGACGCGCGCAGACTACCT7A7GCACAT 
7CGGGAAGCGAGCGCACAC1TCG7CAACATCACGC7GAGTA7CGGGGTCG 
TTGGGGTAGGTGCCAACAAAGA7ATGATAGTTTTCGTAGTCGAGCGTGGT 
CGCCGCCAGCTCGGCCATATTGCCGATGACGCCCGTTTCATTCCACGCCG 
GAACCA7AATCGCTAACCCT7T7TCA7CTGGTTTATACAG77CGCGGTAA 
CTCATTCGCGGGTAGCGGCGATAAACACTCAACTTGCGTTT.AATGCGGCG 
TACCCAGTATACGACATCTATAAAAAAATCGTCCAGCCCGCTGATGAACA 
TGATGACCGCTAACC7TATCGCGA7TACT7TTAAGCCGTA7AGCCAGGTA 
Contig 27 {500 bp) 

AGCTGGATGCCCCCAGCTGTGGTCCCTTCCCTTCCCTCAGGGCAGGTTCT 
GTCCCTCTTGCAGCCACCGTCACTGCTGTGGACAGGTCTGCACACCCGCC 
GTCCACCAAGAGCGTGCGAGGTCCCTGGGCACGGGCCGGCTCCTGACGCA 
CCATGTGTTCAAGGCAAGAGCACTGGACAGAGGGTCCAGACGTCCCCTTG 
TCCTGCTCAGGCCTGGGCGGGGGCAGCCCTGGCGGGAGAGGCCCTGGGCA 
TCAGAGCCTCTGTGGCCTGGAGCTTGGCGCCCTGCCCTCCCCACCTCCGT 
CCTCCTCCTCGCCGCGCTGCACGGACCTCTCCCGGCCCCCCAGCCTCATT 
ACTCTTAAGGACCCTAGCCCCCTATGCTGAAATGCTGTACCTCGTGCTTG 
TTTTCATCTGTTTATTACCTTATCT7CA7TCCTGC7TGATGATATCTGGT 
TATTCTTTATTGATTATATATATCTTGTTCGTGTTTTTATAGGACACTGT 
Contig 29 (450 bp) 

AGTGCGGTCGGGCCGTCCTGACGCTCAACACCGTATTTCCACGCGACCGC 
GGATTCAACCTGGTCACACGGACGCCATGTAGACA7GT7CGGGGTTACGC 
GCAGAGAAGCGACCTGCTCAACCGGC7GGTGAG7CGGGCCGTC7TCGCCC 
AGACCGA7GGAGTCGTGGG7G7AAACCA7CACCTGACGCTGT77CATCAG 
CGCAGCCATACGTACGGCGTTACGTGCGTATTCCACGAACATCAGGAAGG 
7GGAGG7GTACGGCAGGAAGCCACCGTGCAGGGAGATACCGT7AGCAA7C 
GCGGTCATACCGAACTCGCGAACACCGTAGTGGATGTAGTTACCCGCAGC 
ATCTTCGTTGATTGCT7TAGAACCAGACCACAGGG7CAGGTTAGACGGCG 
CCGGGTCAGCAGAACCGCCGAGGAATTCCGGCAACAGCCGGACGAACGCT 
Concig 29 (450 bp) 
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7CAGGCCAA7C7G7C7GG7C7CCAATGGGGACAA777GGT7C777AGGC7 
TC7G7CCAA7GG7CCGAA7GGCCCACTCCCCGGGCGCCGGCCAAGGG7CC 
TCTG7GCC7CGGG7GGGC7GGCACGGACCGCCCCCAGGGTCG7GCCAGCC 
CCGTCACCGGGGCCCAGAAGCTTCGGGCCTCTAGCTGGCTAGTCGGGCTG 
C7G7GCAGGGGGGC7GCGC7GGGGGCAGAGGCGGGGG7GAGG7AAACCTC 
CCAGCCGCCCGGGGTCCCTGCCGCAGCCCTAGGCGCCGAGACGGTGGCTG 
GGTCGGTACCGCCAGACCCGAGGGCCTCGGGGCCCGGGTGACCCCAGCTG 
TCGCACACGCTCGCAGCTCTCTTGCTCATCAGGCCTCATCCCTCTGGACC 
7C7CC7AC7GCCCCACC7CACCCCGCCTGGACCCCA7GAAGCCCCGCGGA 
Contig 30 {600 bp) 

TAAAACTAGCTCTAGTAGAAACATTTTATTTAAAAATAAAAAACCTGACT 
ACG7CGGGAGTTCCCC77G7GGC7CAGTGG77CACGAA7CCGA7GAGGAA 
CCATGAGGTTGCGAGTTCGA7CCCTGGCCTCGCTCCGTGGGTTGAGGATC 
CGGCGTTGCCGTGCGCTGTGGTGTAGGTTGCAGATGAGGCTCGGATCCTG 
CGTGGCTGTGGCTCGGGTGTAGGCCGGCGGCTACAGCTCTGATGAGACCC 
CTAGCCTGGGAACCTCCACATGCCCTGGGAGTGGCCCTAGAAAAAGGGCA 
AAAGACAAAAAAACAAAAGAAAAAGGAAAA7AAAA7AAAAAAGAC7A7G7 
AAA7GAAA77AACGACTGCC7AGGGTGGGATT7ACAGCA7GGGAAGTACA 
GCA7GGCCG7GACAGTCCAAGGGTGAGGCGGGAAAATGGAAA7AGGTTAG 
GTGAGTTTCTCCTGCTATTTGTGATGTGGTCTGCTATCGCTTGAAGACGG 
AGTGCAGTGAGATAAATATGTACAGTAAGCArcCGAAAAACCGCCAGAAC 
GGCAAAACGAATGACTCCAAGTAAGAACCCAAAAGAGAAAAGGAAATAAT 
Contig 31 (450 bp) 

GCGCGGGCGTTCCGGCTGGGGTATTTAACGTGGTCACCGGTTCGGCGGGC 
GCGGTCGGTAACCAAC7GACCAGTAACCCGC7GG7GCGCAAACTGTCGTT 
TACCGGTTCGACCGA^TTGGCCCCCAGTTA/vTGGAACAGTGCGCGAAAG 
ACATCAAGAAAGTGTCGCTGGAGCTGGGCGGTAACGCGCCGTTTATCGTC 
TTTGACGArGCCCACCTCGACAAAGCCGTGGAAGGCGCGCTGGCCTCGAA 
ATTCCGCAACGCCGGGCAAACCTGCGTCTGCGCCAACCGCCTGTATGTGC 
AGGACGGCGTGTATGACCGTTTTGCCGAAAAATTGCAGCAGGCAATGAGC 
AAAC7CCACA7CGGCGACGGGC7GGATAACGGCG7CACCA7CGGGCCGC7 
GATCGATGAAAAATCGG7ATCAAAAGTGGAAGAGCA7ATTGCCGATGCGC 
Ccntig 32 (4 50 bp) 

GGTGGATGCTGGCGATAGCGTCATCCTCGCTTATGCCGTGCAGCGGGCAA 
GGATAAAGCGCGCGATAAACATGACCCGGCATCAGCCCCATGCCCGCAGA 
GTACGGATTCACC7TGCCGCTCAGCGCCAGCGTGTAATGCGTGCGCCCGT 
GATACGCGCCGCTAAAAGCGATGGTGCCGCTACGT7TGGTGGCGGCGCGG 
GCGA77777ACCGCG7T77CCACCGCTTCGGAACCGG7CG7AACCAGCAG 
CGTTTTCTTGGCGAAATCGCCCGGCACCTTCTGATTCATAATCTCGCACA 
GC7CCAGA7ACGGC7CG7AAGCCAGCACC7GGAAGCAGGTGTGCGACAGT 
7TTT7CAACTGCGC;T7CCACCGCGGCCACCACC7TCGGA7GCAAG7GCCC 
GGTA7TGAGCACCGTAATCCCGCCCGCGAAATCAAGATAC7CACGGCCTT 
Contig 33 (500 bp) 

ACG7GAGG777GGGGGAGGAAAGCGGGGGACGAGCAGCCCGAGAGGAG7G 
GGGGC7GGCCTGTGGCTGATGAAACTC7GAGAAGGTTAAGAGCCCCCATT 
TTTGTCT7CCTCTTTTTTATTATGGAAAAT7CCAAATGGATGCAAAAGTC 
CCAAACCTAACTGGACATCT7CTTGGTACCAGGAACGG7CAGGCACTTAT 
GA7GCACCGAGCCCCGAGGGAAAAACCCTGCCG7CCTGGAGCCCACGG7C 
C AGCAGGG C AC AC AG GC CC C ACCCCGC AAGC GGC ACGGCTGAG7CAGT G A 
A7GGCG7GCCCTC7GG7CAAGGACGGGCAC7C7GGACCCCAGGGAAGCC7 
C7GAGGAGCCCCC77CACAGCGTCAAAAAC7G77AACAGGGCCA7G77CC 
CACCCCCCCACACACGTGG7TCAGAAGCAGACCCCAGGCATCGTAATATG 
7CA7CCG7GAG77CCC7G7G7GCCACCAACAGAAAGCCCA7CG7CACG7T 
Contig 34 (4 00 bp) 

CGGCA7CGA7G7ACA7GG7ACGCAAGGCAC7CGTAAGGCCCCGAGCC7C7 
AGGCC77G7CAT7G7CACG7GC7CC7CGCGGGGA7CAGCAGCCAGGC77G 
7GACCCCGGCCAC777GACAGA7AAGGACACAGAGAGGCCACAGCAC7GG 
7G7GAGGCCCCACAGCCAGCAGCCCAGGGCAGGGAGGACTGGG7C7CACC 
TGCCTCAGC7GGGCCCAGCC7CCC7GGGAGTCCCGGAG7CTCCCCAGCTT 
AGGAG7GTCCC7GGAACCCTC77C7C7CCCC77CCCGCCC7CACCCGGAC 
CCCCrGCCTCCCCCCCACCAACCCCC7CCCCC7CC77C777CACC7TGAG 
C7CCCC7C7GAGGACC7C7AC7G7TCC7GC77A7CC7CCCC7T7GAGCCA 
Contig 35 (500 bp) 

7GGCGG7GAAC7A7G7CG7GCG7GAAGAGCA777G7GG7CGG7AGCGCG7 
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TATATGCGGGAAGTTTAGGCGAACTGGACAGCCTGGGTTTATCCGGTAGC 
GAAATCCGCTTTCACGGTAAAACGCTGCTAGCGCTGGTGGAAAAAGCGCA 
GACATTGCCGGAAGATGCCTTACCGCAGCCGATGCTTAACCTGATGGACA 
TGCCGGGT7ATCGTAAACCGTTTAAAGCGATTAAGTCGCTGATTACTGAC 
GTGAGCGAAACGCATAAGATCAGCGCCGAATTGCTGGCATCGCGTCGGCA 
AA7CAACCAAC7GCTGAACTGGCAC7GGAAACTGAAACCGCAGAACAATT 
TGCCGGAGC7GATTTCCGAGCTGGCGTGGTGAGCTGATGGCGGAAGCATT 
ACACAATTTAT7GCAGGAATATCCGCAGTAAAATCCTCCGAAGCCGGACT 
GGGCGCGCTCAGCGCCACATCCGGCTTCGGCAAACTACAAATCCAACACC 
Contig 36 (500 bp) 

.GATTTCACAAGCCTGACCCACGCGGAAATGCGCTAACAGCGTAAAGTCGT 
GCGGCCAGAATTTTTTCGTCTCTTCGCTTTGCCTCAATTCAAAAGTCAGC 
GCTACGCCATCAGCATCTTCATGATGTGATTTCAGCGTCCACGGCAGGTT 
GCGGGCAAAACCGTGCGCAGGCAGACCTTGTTGTGCCGCCGGACCAAACC 
ACGGCCAGCAAACCGGTACGCCACCGCGAATAGCGACGCCATTTTTGAAC 

ggtg7gttgttgctcaaccacagaac7tcttcttcacccgcaggtttcca 
cgagagaaggtgtgcgccc:tgtaatgcaaaagaggcttttacctggggat 
gatcgaccacaa7gaggtccagt7ca7ccagtttacgacgggagaggaca 
ggggagatttgttcgatgaccggaagggcaaaaattttcttaatcatga.c 
gcag7cctttaacttcattt7a7caggtaaaaaaaagagcgaccgaag7c 

Contig 37 (300 bp) 

ACCTGA7CAGGCTCTGCACTGTGT7CATCAGCGGAGCCGAGA7A7TTGAC 
CCCCCCATGCATAACGGAAAGGCGTGGGTAAACCCCCGGGCGCGTTCCTT 
TATCAAGATGACGTTCGAATATrcCCGCAGGTGCAGT77G77TATTCCAG 
AAAGGCGTTGAGCGCGTATGAATATAATTCTGTGG(iATTTGAAGCATCCT 
TTTCCCTCCTTCGGTGAATGCGCTGAAAACGGCTTATTCCAGCCGGTTCA 
GGGTACGCCTGATAATT'rGCATTTTAAATACCATTTATTGGGTACTTTTT 
Cor. tig 38 (4 50 bp) 

A7CCTTTTGGGG7CTGGCAA77ACGCAATAAAGAAGGCCCCCA7GCGA77 
AAAGTCACCGGCCCACTGTCGTCTAATCA7GGAGAAATTGTCCATCAGTG 
GGGTC7CGA7GCGCAGGGGA77GC7CTGCGTTCC7GGTGGGATGTTAGCG 
AAAACAT7GCCAGTGGTCAT77AG7GCAAGTGCTACCGGAATATTACCAG 
(;(:a^(:"GAACGTCTGG7CCGTT7A7G7T7CAAGGC7GGCGACGTCAGCGAA 
AGTGCGGATAACGGTAGAGT7T7TACGCCAC7ATTTTGCCGAGCACTACC 
GGAATGTTTCAC7G77GCATGCC7GA777A7GATTCAATTATCGGGTTGA 
TATCAGT7TAAAACC7GATTT7CTCCTTTCTAAGCCGC7ACAGATTTGGT 
AGC AT ATT C ACCTT7 A AT C GC G C ATG A TC T AAAG A7 AA7 7G AAG AG G 7 7 A 
Conug 39 (450 bp) 

aatgtactggcaaaaagccaatggcgaagcgtggg:;aacgttacatgctc 
tgctggcggatattaatagtcaggg7caggtgcagatggcgatgaacccc 
ggcatctatgatgaaagctatgcgccgctcgctttgtacatcgaaaacgg 
tcagcagaagg7ggcg7taaatctcgct7cagg7gaagggaatt7c7tta 
tccgtcctggcggcgtgttttatgtcgcgggagataaagtcggcatcgtt 
cgtctgga7gccttcajw\ccagtaaagagattcagtttgcggtgcagtc 
agggccaatgttgatggaaaacggtgtaattaa7ccgcgtattcatccca 
acgtcgcctcaagcaaaattcgtaacggtggttgggat7aa7aaacatgc 
gaacgcgg7gtttttgttgagccagcaggcaacaaatt777a7gatt77g 

Contig 40 (400 bp) 

GACA7TAA7CA7TTCAAAA7CAAAGCCCCGGTTTTCCATCGCCCGTTTGG 
TGGCGTGGCACTGAACGCAATCG7TACGAGTGTAAATAG7AATGCGCATG 
ATTCGTATTTCCG7T7AAAATGAAGA7ACGGCGCGATGA7ACGCGTCGGG 
T7GTCTCTCTGTTGATACAGAGATACTAGATGTAGTTGAAAAAAGATTCA 
ACCACACAATATA7AGCCCAGTAGGGG7CGAAATTACCC7GGATATGAGC 
G7GACGGGGTAGGGGGATT7TTGTGA7TCACCAGGCAAAAAGAAACCCCG 
AAGACAGGC7TCGGGGTCAAAGACGCG7A7T TAT TATCATTTTTGC ACTA 
CGATTTGCGCATGCTTAACAGTGCGCCGATTAAAATATCTACCGCAGCTG 
Contig 41 (500 bp) 

GCAAAATCACGTCCGCGACCTGGCGTTCTCGC7GGGCCATATTGGCAAAG 
GAGCTGGATTGCGGTGCCTGCAAAGTGCCCTGAATAA7GCCATTGTCCTG 
TACCGGGAAGAAACCTTTCGGAATGAACACCCACAGCACCACGCTAAGCA 
GCAGCGTGCTGAGTGCCACGCTTAAGGTCAGCCACGGATGATTCAGCAC7 
77CGCCAG7CCACGACCATAGGCGGCGA7TATCCTGTCGAACATTTTTTC 
CGAGGCACGGGAGAAGCGGTTCTGTTTACGCAACGACTCCTGGCTGAGCA 
TCCGCGCGCACATCATCGGTGTCAGGGTCAGCGACACCACCGCTGAGATC 
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AAAATCGCTACCGCCAGGGTAATAGCAAATTCCCCGAACAGTCGCCCGAC 
GATATCGCCCATAAACAGCAGTGGGATCAACACCGCAATCAGTGAGAAGG 
TCAGCGAGATAATGGTAAAGCCGATTTCACCTGCGCCCTTGAGCGCCGCC 
Con tig 42 (400 bp) 

AGCTATCTACGGCAAAAGGCACGGTAGTCAATTTCGTTGTTAAATACATC 
AAGCGTTTGGCGCCGAAATACCATCTGCCAGATGCCATTTCATTTCGTAG 
CGCACTGCATAACGGCTACCGGATGCAGTACGTCAAACCCGAACTGGGGC 
CGGAAGGATTTAGCTTTTCTGCAATACACCGGCGGCACCACTGGTGTGGC 
GAAAGGCGCGATGCTGACTCACCGCAATATGCTGGCGAACCTGGAACAGG 
TTAACGCGACCTATGGTCCGCTG77CCATCCGGGCAAAGAGCTGGTGGTG 
ACGGCGCTGCCGCTGTATCACATTTTTGCCCTGACCATTAACTGCCTGCT 
GTTTATCGAACTGGGTGGGCAGAACCTGC7TA7CACTAACCCGCCCGATA 
Contig 43 (450 bp) 

GATTAGCGCCAGATGCTCGCCATCGAAAAGT7GAATCAACCCCAGCTGCG 
GGTAATAAGTGCGCGTACGAACAAATTCAGTATCCAGGGCTATCGCCGGA 
AAGGCACGGACGGCTTCACACAAAGAAGCCAGCGCATCG'rCCGTGGTAAT 
CA7TTGGTAATTCAAAT7GT7TTC7CT77AGTGGGCGTCAAAAAAAACGC 
CGGATTAACCGGCGTCTGACGACTGACTTAACGCTCAGGCTTTATTGTCC 
ACTTTGCCGCGCGCTTCGTCACGTAATTCTCGTCCCAAAAT7TTTCCGAC 
GTTAGATTTCGGTAACTCATCACGAAAC7CCACCAGCTTCCGTACTTTGT 
ATCCCGTGAGCTGACGGCGGCAAAAAGTCACCAGTGACTCT7CGGTAAGC 
GA7GGATCT7TTTTCAC7ACGAAGATTTTCACCGCTTCACCACTGGAGCC 
Con t^g 4 4 (750 bp) 

gagcagcccxcgtgatgacaggcatgcgcccgcgtcggctctctctctct 
ggtgcactgagtcacaggatggcggcggtggccgcgg7ggtggaagcggt 
cctggagggctcgggagggaggatgcgctcaagc7ggctccccgtggggc 
tggcccggagtagc;::tcc:gtgagggcaccg7G7C7GCtcccagagcccgc 
tccccggcctgccctgcc7ccc7tccctgccccag7tcccccggagcccc 
tggatcccgatgggaggcgcccctggggagaggggaccagggagg(^r,ccc 
agagctctgacgccaccagacctggccaggacccttcgtgggaagaagag 
gtgggccccaaaggcacctagagagagggaggctctgctggctggggggc 

CTTCCAGGCGGGGCT7CCAGGCAGGGCCAGTGTCC7GGGGGC7GGAGCGA 
GTCCCTCCCTGCTGGGGGGCGGCAGGAGCACCTGGGGCGTCTGGGAAGAG 
AGCGGGAGGAGACTGGAGCCAACTGGGGGGACAGAGGAGGGGTCCAACCC 
CAGCGGTGGTGTTGGGGGTGCTGG7GG7GGAGGCCCTGAGAGGCTGTGCT 
GGGGGGCAGAGCGGGTGCTGGGAGGGGAGAAGGGGTCCCCAGGGC7CATG 
GGCCC77CGCAGCAGTGGCAGTTGGGGTGGGTGGCTGTCTCTAGGGCTGT 
ACCACGCTGGGTGCC7GGAGAAAGAGGTCCTACCCCTAGTCTTTGC7GCA 
Contig 45 (300 bp) 

TGGGGACCCCACTCCAGCCCCACTGAGTGACGCGCCCCCCTGTGGTCCCA 
CCGCCAACCCTGCC7CACACCAGAGGGGC7G7GGCCACACCTTG7CCACA 
GCCTGTCCCTGAGACCACGAGCCCCCGGGCTCAGCCCCCTCCTCACCCCT 
GGACCGAGGAGAAGCCCCCACCTGGGCTCAGCTC7TGGAGCTAAACTTCC 
AGGAAGGTTCTGGTGCCCTCGGGTCTTAGAGCATGGTGGGGAGGGGGATG 
CTGGTGGGGGCGCAAGCCCTCCCCACATTTCGCACTCGACCCGGTGGGNG 
Contig 4 5 (300 bp) 

CCGGCTAGAAGCCACGAGAGCCCCCAGGCCCCGCCCGACGTCTCTCCTGC 
AGGGATTCGGCAGCCC7GGGGCCACAGGGCC7GAGCAGACCTTGGGGTTC 
CGGTGTGACTCCAGCCAGGGTCCCTACTGTGTAGGCACCAGGGCAGAGTC 
AGCCCTGGGACCATCGCCACAGCTGCI'CCCGCCTGAGCCGGGCCCCCCGC 
CCAGGCTGGGCCCCCTCAGTGCAC7GTCCCAAGCCAGCTGCTCTCCCCAC 
CTCCACCTTCTCCATCCAGGTCCTGCCCCACGGCCTTTGCTCAGGCCCAG 
Contig 47 (500 bp) 

TTGACTGGCACTAGCACGAGC7CTGTACCCGGGGATC7GGGCTCGGGAGA 
AGGGAGACCCCCCACCCGGCAGGCCGAGGGCGCTGTCACACCATGACTCT 
CAGCCTTCCCCACCCGACGGACAAGAGTGACCCTCTCCCAAGCCCCCACT 
CACCCAGGACCGCACACCCCGTGAGTCCTGCGAG7GGGGGCGGCTCAGGG 
GCCCCGAG7CCCAAAGGAGTCTGCTGGCCCTGGGGGGGAGGGGAAGCAGC 
AGGG7GG7CACGGG7C7CCC7GGTTGGCAGGACCACAAGC7CAGCCCGC7 
GCCTCCCAGAGGGCAGCCGGACACCAACCAGTCCGGGGACCCCACGTACC 
TCAGCTGCTGCAGGTGCCCCTGCCTGTACTGGTGCCAATGGGGCCGCTGG 
C7GC7CCCA7CCACAGCTCGCCACTCA7CCCAGCCGCCTACCCCCCT7CC 
GGGTCCAGTGTCCGGCCGGCCACCCGCCTGCCCAGCCCTGGCCTCCTCTC 
Contig 48 (500 bp) 
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GGGGTTGCCGCAGGCTGCTGTGTAGGTCGCAGACGCAGCTTGGATCTGGC 
GTGGCTGTGGCTGTGGCTGTGGCTGTGGCATAGGTCAGCCACTGCGACTC 
CGATTTGACCCCCAGCCCGGCAACTCCCACATGGCACAGGTGCAGCAGGG 
AAAATAAATAAATGAAATAAAAATAGGTGAAGACAGTGGATTTCATCTCT 
TGGGGTTGCGGTAAGCTCTACACAATAGGGAGTTTACCATTTTACCTGTT 
TCAAG7GGCACTGAGTCAGCTCACAGTCCTGAGGGCCCACAGATGCCG7C 
TGCCTGGGAGATTGTTCCTCTCACCACACTGCCCCTCTGTCCCCACTAAA 
TACTCAC7GCCC7CCCCG7CCCAAGGGCCCCTGCCCCACCC7C7GCT7CC 
TGTCTCTGAACTTGCTGGCCACCAGCGACCGTCTGGTGACCTCACTCTTC 
GGCCCCATTTGTCGCACACCCCACC7GGCCTCTCCCCGGCATGGGCAGAN 
Contig 4 9 (600 bp) 

ggcatatttgggggcatatttgggggggagatccocacaaggcatttggg' 

GTTTGTGGTTTGGAATGCCCCCGGGCCCGATGGAGGGGGCCGGGGAAGAA 
TCTAAGCCTTACTTGGGGAGGGTTGGGCCCCGGGGCCCCGGGCCGGAAAT 
. GCCCCCAAGACAGAAGGTGTACAAAATTTCTCAAAAGGGTGACCCTTAAT 
GAAACGGGTCCCGCTTGGAAAGAGGTCACCAGGG7GGATTGGTGGCACCG 
CAGAATTTACGACATTTTGGCTCTCTTCCAATGGCCGGACGCC7GGGGAT 
AGGCGCCCCCGTGGACGGCGGGCTCTCGGGTGGGACGGGCGGTCAGGGGT 
CGGTGACGCT7GGCC7C7C7GACCGCCTCCAGC7CCT7GGCCAGCG7GCG 
AGCGCGGCGGGCGCGCAGGACXJGCCGCGCAGGCCCCTGCGCAGGCGTTGG 
GCGGACTCC7TCCAGGTGTCATAGCGGAAGAAC7TGCCCACGGGGTATCT 
GGGGAAGTTGTCCTGAGAGGGGAAGGGCCCGTCAGGGGGGGGCCTGGCCC 
CCCAGCCCCTGTCCCAGAACAACAACCTTTGCGGGGTCCTCCTGCCTGCC 
Conc.ig 50 (179 bp) 

ATCTTCATATTCATGCAGAAGACACTCTCCTGCCTTTCTATCTTGGGGAA 
AAGGACGATGTCACTTATGCAATAAAGCCCACTTGCTGKCCGGGGCTTGA 
CATTATTCCTTCCTGTCTGGCTCTGCACCGTATTGAAACTGAGTTAATGG 
GCAAATTTGATGAAGGT AAA( rTGCCCACC 
Contig 51 (500 bp) 

CTCGGGCTCCTTCCAGGGGGCCn'GGGCAGCCATAGAATGGTATGGAGCA 
AGAGAGTGCTATGGTCAGACGACTTTGGGGGAAGGTCTGGGAGAAGAGGG 
G TGAC TGCCCACTG TG ATAAAGAGTGGGCGCTTCCTTG AG AT AACACGGT 
GGGCAGCCGAGGTGd-ACCTGTGCAGGTGGAGAAGGCCTCCTGCCGCGGCC 
ACTACGTGGCTCTGGGCTCCCGGACACGAGAAAGCCCACCTCCACGGCTG 
CCTCCAGGCCGCCCTTCCTCTCTTCACACCGCCGGGCCATGCCCAGGTGC 
AGGTGCCATCAGAGGGTGCTCAAGAGAAGCTCTGGGCTGGGGTTGTCCCA 
GGTCCCGGAAGCCCCGTCTCCCAGGGGCCACC'1'GAGGAAGCGTGGGCGCA 
CAGAGAC7GTCCCTCGGTGCTCAGACAGGGTCCCGTCCCCACGGCAACGA 
CGCCCAAGGCGCAGGTGG7CAGAGGTCTTCCGAGGGAGGATGGCCGCGCA 
Contig 52 (900 bp) 

TG1-GTTGCACCTGTTGCTGCCTGTCGACTCTAGAGGATCAATACTCCTTA 
CATAATTAAGCiAGAACAAAATGGAACTTAAAAAATTGATGGGACATATTT 
GTATTATCCCCGATTACAGACAAGCCTGGAAAATGGAACATAAGTTATCG 
GATA1TCTACTGTTGACTATTTGTGCCGTTATT7CTGGTGCAGAAGGCTG 
GGAAGATATAGAGGATTTTGGGGAAACACATCCCGATTTTTTGAAGCAAT 
ATGGTGATTTTGAAAATGGTATTCCTGTTCACGACACCATTGCCAGAGTT 
GTATCCTGTATCAGTCCTGCAAAATTTCACGAGTGCTTTAT7AACTGGAT 
GCGTGACTGCCATTCTTCAGATGATAAAGACGTCAT1-GCAA7TGATGGAA 
AAACGCTCCCGCATTCTTATGATAAGAGTCGCCGCAGGGGAGCCATTCAT 
GTCATTAG7GCGTTCTCAACAATGCACAGTCTGGTCATCGGACACATCAA 
GACGGATGAGAAA7CTAATGAGATTACAGCTATCCCAGAACT7CTTAACA 
TGCTGGATATTAAAGGAAAAATCATCACAACTGATGCGATGGCTTGCCAG 
AAAGATATTGCAGAGAAGATACAAAAACAGGGAGGTGATTATTTATTCGC 
TGTAAAAGGAAACCAGGGGCGGCTAAATAAAGCCTT7GAGGAAAAA7T7C 
CGC7GAAAGAATTAAATAATCCAGCGCATGACAGTTACGCAATGAGTGAA 
AAGAGTCACGGCAGAGAAGAAA7CCGTC7TCATATTCTTTGCGA7G7CCC 
TGATGAACTTATTGATTTCACGT7TGAATAGAAAGGGCTGAAGAAATTAT 
GCGTGGCAGTCTCCrrTCGGTCCATAATAGCAGAACAAAAGAAAGAGCTC 
Contig 53 (450 bp) 

CCAGCCACCAGCTGGACCCTCCCGGAGAGGGGCTGCCTCCTCTTTCCCGC 
C C AG ACG CC CCCCAG C AATC 7 G7GGCC AAG AGG GAGTGAT AC CG AAG AT G 
GCCACA7GGGGGCGCCAGCCCACAGGGAACCCCAGGAAGGCGCTGGACCG 
TCAGGAGTCAGGGCTGC7GTGCACCCATGTGGCCTGGGGACTTTCCACAG 
CCTGGTGGAGATGGCCGGGCACACCGCTGCCTCGGGGGAACGTGCACACG 
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GG7GGTACATGTGGCCGGAGCCCAGGGCACAGGGTGAGGGGAGAAGGGAG 
CATGCGGGTGCAGACTCGGAGCCCGCGCGTGAGGTGCTGGGTCCTCAGGA 
CACGCTCTGGGAGTGGAGGACCCCCATCCACGCCC7CACCCAGTG7GTGC 

<T CCGCCTGCTCCCCCGGAAACCCTCACAGACACGAGGGCACACCCAGCCCC 

* Contig 54 (1133 bp) 

ATGGCGCTCATTAGAAT7CGACCTCGGTACC7TGGGATCTTTTGACCCCT 

ACCTCACGCCATCTACAACATTTACCTCCGAATGAATGAGAGACACCAAA 

AGCAAATTCATAGAAGAGAAAAAAAGGTAACCTGGACTTTAAAAATGTAA 

ACT7CTGCTCT7TAAAAGGCAGTGCTAATGAAGTTCAAATACAAACCACA 

CACCATAAGAAAATACTTGCAAATCTTGTTCTGACAAAGACTAGTGTTCA 

GAACATACGACGATCAGGGAGAGGAAAACCAGCAATCCTATAAAACTGGA 

CAAAGAAT7GGGGGGAAAAAAAACCCACTTGGCCAAGAAGTTGGTAAATA 

AGGCCATGAAAACATGCTCAACATCATGAGTCATTAGAAAAATGCAAATT 

AAAATTATAATGAGA7AC7ACTACACAGCTATTTGAATGGATAAAAAATG 

T7TTAAAAACTGATTATACCCAGGTTTGGCAAGAACATGAGAAACGAGAT 

TTTC AC AC AC GAT T GGTG G AAAACAG AAAAT G GT CC ACCCAC TT TGGAAA 

AGAGCTGGGCACTTCCCTCAAAAGTTAAACATACATCCAGGACCTCACAC 

AGGCTTTCCACCACAGGTGTTTATTCCAGAGACATGAAAGCGCTCATCCA 

CACAAAGACTCGTAAATGAAGGTTTATAGCACCGTTTGTGGCCCGAACTG 

AGAAAACCCAAATGACCTTTAACCAGAGAATATCTAAACAAAATATCCAT 

TCACATTAATCACCCATAAGAAGGAACGGGCTATGGGGACGGGAACCGTA 

T7GA*GAGGGTC/iAAA7ACATACGCAGCATCAAAGAAGCCTGCCCAAAGG 

ACACACACTGCAGGGTTCCATGGACTGAAACTCGAGAAGGTGAAAACTCG 

CCAGCAGTGACACAGAGCAGC-TCCGAGATCAACCTGATGTGGAGGAAAGT 

GAACCCTCGTGCGTTGTTGGCAGGACTATAAACTGGAGCACCCCCTACGG 

ACAACAGTAGCCCGGGCTCCTCTCCTCCATCTCCCTGGGGAGCCTGAGCC 

77GAGACGCTGGGGCAAGTGCACGGCATGCTCXCTCACGTGGGGCCCCGG 

TCAAAACACGTGGCAGCTGGGGAAAGAATCGTA 

Contig 55 (735 bp) 

TACTGCC7G7CTCTA7GGACTTGACTCCTC7CGGGAC7TCATGCGAGGGA 
TC7TACAGAATTTGTCCT7TTGCATCTGCCTTGT7TCACTGAGCATCGTG 
TCCCCAAGGTCCATCCATGTTGCAGCCTGTGTCAGGATTTCCTTCCTTTT 
CAAGGCTGAA7AGTACTCCACTCTGCGGATGGACCACGTT7TGATTATCC 
ATACTAG7AAATCCA7AC7AATAACTTGTTCACTGAAGCCCACAGCTTA7 
CCTACC7TCCGTGGGCTCCTCCCTGCCCTGTCTCTACGCC7TCTGCTATA 
GCCCCA7CCCCTCTCA7CCAGGCCACGCCTCCTG7CCCC7GGACACTGTC 
CCAGAAGCCAACTCCCCTCTGACTGCTGCrCTCGCCTGACGGAGGACAAG 
GCAGGCTCAGGGGTCCACGGGCTGGGGCCCCAGGGCTCCCCATGGGTCG7 
GCCCCT7CCTGATTCCAGAAGTACAGTGGCAGCACCAGCTTTCCAGCTGC 
CCCACC7TC7G7CCCCAGGC7GCTCGGGTGGGGGCAGG7GGGCAG7GA7G 
TCACCTGC7GTAACCACCCTACCGTCGCTCATCCC7GTCCAGGAGGTCAC 
CGTGACCTTGGCAAACATTCTGAACAACACACACCTCCCTC7GCT7AGAG 
GCCGGGGGCCTCCCCGGGTGACTGGGGGCACAGGCTGACCCCAGCCTGTC 
TCTG'1TCTCTGAAGGACATGATAAGTAC7GCAACA 

Contig 56 (500 bp) 

AGGAAGAACAGGAAACAACGCGCTTGAGGAGAAGAAACGGGTGTC7GGCA 
GGGGCACGTGCCAACGGTCCACCGGGTGCTGCCGCGCTGCGGCCTGGCGC 
CAGAGGGGGCAGCTCCGCCCCTCGGGCCGCGCCCTGCCGCTTGTGCTGGC 
TCGCGGCTGGGCTC7GCTTGGCTGGGT7ACAGC7GGG7GCAGCCGCAGGC 
TGTGG7GGG7GCCGCCGGGTCAGCCAGCCCGGCCCCACCCGGCCCGTCTC 
GCCGGCCTGGCCCGGGCAGCCCTCC7GCAG7CGAGGAGTCGCCC7GACGG 
GCTGATTGGTCCACAGCCTCAGATGCAAACCAGCCCCACGTGCC7GGAGC 
CAGCCAGCCCGGGACACCCTGGTGGAGGCAGGAAGGCAGCAGCC7GGAGA 
GCCGCGCCGGATGATGCTGCGGCGAAACCGGGC7CCCGCCGGGGGCGCCC 
7GGC7CTGGCCAGGCT7GCCTTGAATGCTGACG7CAGCGGTGGCCC7ATA 
Contig 57 (500 bp) 

TGGCGTTGCAGTGGCTCTGGCGGAGGCCGGCGGC7ACAGCTCCGATTGGA 
CCCC7AGGC7GGGAACCTCCATAAGC7G7GGG7GCAGCCCTAAAAAGCAA 
AAAACCCCAACATATATATATATATATATATATAATTATCGTAAAATACA 
CAT AAAAT AGAAT7TACCTTCTTAATAAT7TTCAGTGCACAATTCAGTGG 
CACTAAGCACATTCATGCCGCCGTGTCACCTGCTCCAGAACTT7CCATC7 
ACCCAAACCGACTCTCCGCCCCATGGAACACGCCCCC7GCCCC7CCCCCG 
GCCCTGCCCCGCCAGCTCCTCCCTGTGTC7GTGGATCCGGCTCC7CCAGG 
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GACCCCGTGCGTGGGCTCACAGAGTGTGTGTCCCTCTGTGACCGATCGTC 
GTGTCCCCGAGGCCCGTTCTGTGGCAGCTGCGTTATGACCGACTACCTTC 
GAATGCTCAGTGAC7GCCGTGCA7TGGACACGCAG7CCGCTACCCTT7TC 
Contig 58 (550 bp) 

TGCTTTCTGTGCCCCCCTCCAGCTTGGGACCCCACCAGGGCAAGGGGTGT 
ATAGGGCTTAAGGAGGCAGGGGGCGTCTCCTCCCGCTGGCTGCCCAGAGC 
ACCCCCAGCCCCGCCTGCCCCTCGTCCATCTCCAGCCTGTCCTTTCCTGT 
GCCCTCCCTGTCCCGGGCGGGCCGCACACTGGCTTCCACCTCCCCACCCA 
ACTGGCGGCCCGGTCCTTCCTGCTGAGGCACCCCGAGGTCCCCGCTGCTC 
GGGACCAGCTGGCAGGTGGGTCCCACTGCTTTCTCAGCGTGGGCTTTGGA 
GGGGGGATCTGCACATACCATCCCTTCAGGCCCCGTGCGGAGCCTGGGGA 
CCATCCGCGACCCC7GTGGGCAGCCCCAGAGGACTGCCAGGAAGAGACCC 
AGGGGACCAGGCAGCTCCCAGGCCTCTCAGCTTCAGGCCAGGGGAGCCCA 
CCCCCAGG7GGCAGG7GAAGCCAGGCCCCCAACCCACAAAAC7GCCCGCA 
GGGAAGTAGGAGGGACACCAGGAGGGGAGGCCAGGCCCGGCCCCGCCT7G 
Contxg 59 (800 bp) 

TGAGGAGCGCAGGCCCAGGCCTGAGTGTGCCCAGCTTACACCCCTGGCAC 
CTTCGTCCCTCCTGGCCCTAACCCCCATCCTACCCCAGCAGCAGGGGCTC 
CCCCGGTGGGCCCTCCTCAGCG7C7GAC7GGGGT7TGGAGTCACGTCTGC 
TCCAGGCTCAGCCCCCATCCCCAACCGTGCCCTGCAGCACTGC7GCCCAC 
CCCCTAGCGCCCCCAGACCTTCGCCCCTCCAGCC7GGATGTACCCACGGA 
CCCTGAAAAGTCGGCCTGAGCAGGTGCCCTGGCTGGAGTCCCCCTGACTT 
GGGGCTCGCCAGGCTGCCCTGGAGGGGCTGTGGGGGCACAGCCTGCCCCA 
GGGGCCCGCTGGGCACTGGC7CTGGAGCTGACCACAGGCAGGCCCTC7C7 
TCCTGGCGGGGCCACACCCTGCCCTGGGGTTTGGGGCCAAGCCGGGCACG 
CCCCATGTCAGGCGGGGGCGAACCAG(;7AA77ACAGCC7GGCAGCCCGC7 
CCCCAGACCCCCAGCGCCGGAGGGCCCCCACCCAGGCTGTGCCACCAAGA 
CCTGGCATCCAGGGCCCAAAGCAGGTCAAGGGCAGCTGCTACAGATTCTT 
TTAAGTTGAGACAGAATCGACACA7GACAAGT7CCTGGTT7TAGGTACTT 
CGCTGCCGGGGCCGCCAGTCAGTTTAGTGACCCAGCACACCCCACACAGG 
TACAATTGCTCTTCTCAAAAGAGGGCCCTGAGAGAGCGCC7GTCTTGGCT 
CAGGGGTAATGAGCCCAATGGGTATCCATGAGGTTGCCGGTTCCATCCCC 
. GGCC7CGCCGCGT7GGTTA 
ConUg 60 (500 bp) 

GGCTCAGCAAGCGCAGGGCCAGCGTGTGGGGCGACGGGAACCATGGGGGT 
CTCTCT7CCCGCCTC7CCTCAAGCCCACCGCCC7GCTGCCCACCTCCGAC 
TCTGCAGCCAGCATGCCGGCTAGAGCCCCTGTGCAGCCAGCTGGTGGCCT 
. C7GGCTAAGGGCAGTGCTGGC7G7GGACGCGTG7CCCC7CCCCAGCAGCC 
CAAGGG7CCCATCTGCCAGGCTGG7GGC7GAGGTCTGCCCTGTGTGG7CC 
TTGCAAAAACCCCGCCCTCTCC7GCCCCTTGAGGCG7GAGGGAGACGCGG 
GC7GGGCGGATGCCCTCGGGCACAGCCGCCCGCGGTGGCGCCCTGTCGAG 
GAGGGGGCTCCGACGTGCCCTGACGGCCCTGGCCGGGCGGAGAGGG7GAG 
GCCACCTCCTGGCCACGTCCACCCAGCTGCCACGCCGCCTAGCCAGTGGC 
CCGGGGCCAAGTCAGCAGAGC:CAGC:C:7TCCGACAAGCAGAGGC7GTAGGC 
Contig 61 (700 bp) 

GATGAGGAAGCCGCTGCTCGTGCTGCTCGTCTTCTTGGCCTTGGCCTCGT 

GC7GC7ATGC7GCT7ACCGCCCCAG7GAGACTCTGTGCGGCGGGGAGCTG 

GTGGAGACCCTCCAGTT7GTCTGCGGGGACCGCGGC7TCTACTTCAGTAA 

GTAGC7CAGCGGGGCACGGGGGCGGGGCGGACACAGCAGG7GCTCCATCG 

GTGCTGCCCCGG7ACCTGTGCGGG7CCTTCGGGATGGATGGTGTGGGGGA 

CGGGGGGCGGGGGGCGGCCAAGGGAGGACCTCTCCTCCGAGGGTCTCAGA 

CTTCAGACCGGGGGCGCCCTGGCCGTGCGCATTGATTGGCACCTGCCATG 

TGCCTGGCTGGGGCTCACACCCCC7GACG77CC7GCAGCGTGACTCGAAA 

CGGCAAACCGAAGGGACGCGTGCCACCGGGTGGGGAGGCAGACCGTGAG7 " 

GGCAGGCG7GCGAGGGG7TC77TCGGGCGGGG7GGCCCAGGCAGGCCCCA 

CAGGATGACAGCCTGTCCCCTCCTGCTCCTCCTTGACCTGCCCACAGCCA 

GGGC7GCAGGCACTGACATTCACCCATGG7A7TG7GG7GCCT7GACG7CT 

TGGCAGTGGGCAT7GGG7TCA7GGACTGT7TGGAT7GAAAAGTGGGAATA 

AGAT GGGG7 T TG AAAAACCC AA7 T AAG AAAT AAAAGGG CGCCCTGTGGGC 

Contig 62 (300 bp) 

7TTGAAAAATTTTGAGTCAGTGCAGAA7TCGCA7C7AT7CCGCAT7CAGG 
CTCTCC7G7TC7CACC7TGCC77AG7GCGGA7C7TCTA7AACCACCACAG 
7 GAC G 7 7 77 C AAGG T ACT T 7 ATT G AAT AAT AAG AAAAAAG 7 G C AC AC AAT 
CATGTAGTTAACT77CTGTGC7C7TTGCCAG7T7GAAGGGACCCTCTTTT 
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TTTCCT7777AGGGCTTCGCCGACGGAAG7TCCCGGGCTAGGGGT7GAGT 
CAGAGCTGCAGCTGCTGGCCTACAGCACAGCTCTTGGCGGCGATGGATCC 
Contig 63 (450 bp) 

TCCTGGGCCACAGGCTGCAGCAGCTCACCTGGGGGCTGGGGTCTCGCTCT 
GCGGATGGACCCATGAAGGCCGGAGCCAGGTGGGGGCCCAGACGGCAGGG 
CAAAGGGTCTGCACACACAGCGTCCCCCCGACCCGGCTTCTCTGGGTTCT 
TGGGGGGTTGGCGAGGCTTCTCTCAGTCTGGGTTTCCTGGGGAACTTTCA 
AGAACTGGGAAGTCTTCCAGAAAGTTGGGGTGAGGGGAGGTACCCCCAAA 
CTGCTGCTCCTCTCCCCATCCCCCACCCCGCTGTCCATCGGCGAGACCCC 
GGACCGCCGTCTCCC7GCCGAGG7GTGGGGTCCCCCCCTCTGCCGGCCAG 
GCTGGGCAGGGGTGAGCGCCCCCTGCTCTGCACTCGGGACTCAGCCTGGC 
GAAGGCGGGCCCCAGGAGGTCCTGGCCTGGACGGCAGTGACCTTCCACCG 
Contig 64 (500 bp) 

TGTGCATCCAACCCCAGTGGCCACGGGGGGTGACGCTCGGCCGGTCAGCC 
GCCCGCGTCTCGCACGGAACCGGGCCTTGGCCTGAGGCAGAAGGACCCAG 
GACTCCATCCCTGCCCCGGACTCTCCCGGAGGGTGCGG7C7GCACAGAGA 
.CCCTGTGGGGGTGAGGCCGGTCGGGGCTGGGGTTGAGATGGGATGGTCAG 
GGCGGCCCCCGCGGGCCTGCAGGAGGC7GGGTGAAGGAGGGCCCCCAGCT 
CAGACGCCCCCAAACCTAGCTTGGGAGAGCTGCAGCCCCGCCCCGTCAAT 
CGCGACAGCCTGCCCACAGAAGGCATTCAAATGAGAGACAAATATTTGGG 
CTTGAAGACTATACCCAGCCACGTCTCTTTGGGAGCCCAAGCTCCTCCCA 
GGCCCTCATTTGGGTATTAATTGGTTTTCGTTTAGAGATTTGCATGCTTA 
TCAATGGCCACTGGGCGGCTGGGCCTGGATGCGCTCCCAGGCTTTGTATG 
Contig 55 (661 bp) 

7CCCACGACCTGCCCCTCCAGGGCCACATCTGGCGACACCGTCGCAAGAG 
TTGGACCGCCCTCGTGTGGCCACAGCCTCAGGCCTTGTCTGGCCGCCCAG 
GCCGGCTCCAGGCTCCAAGGAGCTCCTGCCTGCCCTCCGGAACCCCAGCA 
CCCCGGGCCCGCTTCCCCACCAGACCTGTTTTTCCAGGTCAAGGTCACAG 
CTAATTTGGGCTTAAACTGGACAAGGAGGCCTTATCTGGAGCAGGCTCCC 
GGCCCTTTGGCC7CTGCCCTGGTGGGGAGGCCTTCCCAGAGGCTGTGTGT 
TGGCGCTGACCG7GCAGCCCTGAGCTTGAACCCGGATAAGGAGGGACCCC 
ACCTGGGCTGGAGCCAGAGAGCCCTCGTTCCCCAGCTCCGCAGGGTTCTC 
ACAG7CCCGCCCCTGCCCTGGGGACCCTGGACCTCCCCAGCAGG7GAAAG 
GTCCAGATGCCCTCTGACTAGAGGCTCCTCCGCTGTCAGACATGCTCCCT 
rCCCCCACCGAGGACGAGACCTCAGCAGCCCTGCGTGGCCTGGGGTGCGG 
ACCCCAAGGCGTCTCTGAGTGTGTTC7AATGGGGAGCCCTCGGGCC7CAA 
C ACT GGGGG T CG C TACT TGG AG GGGAGG CTCC CCACAGC T GC C CC AAG AT G 
GGCCCTGGACT 

Contig 66 (500 bp) 

TTTGTTGGATGAATGAAATCATGAGAAAGTGATTGGACCGCCCCG7TCCT 
CCAGCTGCTTGCCAGCTGC7T7GTAAAGATGACCTCTCACCTTCTCAGAG 
GCCTGGCCGGCCCGAGGTGGCAGTCAGCTGAGATGCCATGCTTGTTTGGC 
ACGTGGGAGGCCCCTGTCCACGGCGTGGGTGCCTCTTGTGTCTAATCAGC 
GTCAGGCGGAGCAGCAGGTGCAGGGCACATGTGGGGCCGGGGCCGATGTC 
TGGGGAGGGCGGGAGGAGGGGGTGTGCGGAGGCCGTTGTGGGGGTGCAGG 
GGACAGACCCCAGCGAGACCCTCCCTGGCCAGGCACCAGGACAGGTGATG 
GGCCGCCGCCTCCGGGGCGTG7GACAGAACCCTCTCAGAGGAGGCCCTCC 
CACGGTC7CTGGACCATCAAGGGACCGGGGGCGCTGGGGCTGGGGGTCAC 

acccagctggccggcc;agcccgggtggggtcggaggcccgggcagttcac 

Contig 67 (550 bp) 

gggcaggaggggcccggggctggtgcggacggtggaggtggtgcaggagg 
gtgtgaggcagggctcactgagcgtgcgcggctggctctgccctagagtg 
gttagcacgtgcccccaccctccagtgtcgctctgttcacctgtgcctgg 
ctcacaggtgtggaaactgagactcgggtgttgcatgagct7ccaggatg 
agaatcagcaggcttcccaggcagggc7gtgtccggggctctgggctc77 
accaaggaggggacacccagggacagccctgc7tgggggtgtcgggctgg 
ccaggctgggtggtccttcctgtggctggcagcccttggcag7caccccc 
ttaccctcaactgcccctcagctgagacacgacctccctgcagagccctg 
tccacccagacactcactcccctcctccaggaagccttccagggctgcct 

CGCCCTGGTC7CAGCAGGAGACAGAGAGAGAGGG7GGGCCCAGGAGCAGA 
GGCAGGCAGCCAGAGGGGAAGCCCAGGGGCCC7CACTCACCCC7GGGGCC 
Contig 68 (500 bp) 

•TTTGCATTCAGCTCGTACCCGGGATCCTTCCCGGGGGCTCTGGGGGTGGG 
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GGAATGGGGGTCAGAGGCAGC7GTCATCTGCCTGTCCTACCTGCTCTCAC 
AGGCTGGCCCTGGAGCCCTGGCCTCCTCCTAGGGGCACATCAGGTTTTGG 
GGGAGGCCCAGCCCACCGTCCCACCTCCAAGACCACAGCTGGGAGCCTGC 
CCCCCAAGCCTAGACCTAGTGGGGCTCCTGCCAGCCAGGCCCCCACCTTC 
ATGCTGCCACCCACCAAGGTCGGACAGTGCAGCCAGGACATCCAGCTTCT 
GG AG CTGCC CGAGGC TC AGC AC AGGC TGGT AC CCT AGGG AGCAG GTC AC C 
CAGGGCCGCCTGGCGAGGCCTGCGGGGACGGGGGGTAGGGTGGGCAGCAA 
AAGAACCTCTGAGCTGGGCCGGGCGGGGTCGGTGAGGGCCCGGGGCCGCG 
GGCTGTGTGCGTGGCCCCTGAGCCCGTGCAGACGCAGACCCTGGGTGGGT 
Contig 69 (550 bp) 

TGTGCTGCTG7GGCTGTGGTGTAGGCCGCCAGCTGCAGCTCTGATTCGGA 
CTCCTAGCCTGCGAACCTCCATA7GCTGCTCTAAAAAGACAAACATAAAA 
TAAAA7GGG7GCGCTGTTAA77TGAACACTCTGCCTCCTCCAGAGACGAG 
CCCGAAACAGGCCTCTCTGAAGGTCCCACCTCGCAGGGAGGAGGAGGCCA 
GCCCCGTGGGGGGCAGACAGAAGCCCGATGTCCCCAGACACACACGCACA 
GGGACCGTGGCCCCGGCTGCCAGCCCCGCGGGGGGAGGGCAAGGCCAGAG 
ACTCCCACCAGCCCACAGGACCTTGGTGGCCACAGGACACAAACACAGGT 
GACGG7GGGTGAGGCCTGGCCTTTCCCCCCC7GGGCACGAGCACAGGACA 
CACAAGAGCCCCAGCGTGCTGACCGCCACGCCAAGGAGCCTGGATGAAGC 
7GGACACCGAGACTCCACACTG7G7GATTAGGCTGACG7GAAGTTTAAGA 
ACAAGCGGGTGGCTCAGCGC7TGAAGGCCAGAACAAGGCCGGCAGGGCAG 
Contig 70 (1300 bp) 

ATGTCAGGATAGTAACCTGGGGTGCTCCAGTGACAATGCCAGATCCl-TAA 
CCACTCTCCCACAAGGGAACTCCTTGACCTAGAATCCTATACCCACTGCA 

aa?atatttcaaaaaj\ggta.aagtcctgagcagaaaaccaaaaatgggat 
aattcatttctggaagaccttccttcttaaaggaagttttttggacgtga 
tgaaggtagaaactcggaggcacacaaagaaagaaagaaagaaagagcac 
tg g aaacgg agc aaat aaag g taaaa at aaag t t catc t c t t t c tc att t 
tttaattgctccaaaagatagctc-acctctaaagtaaaaaatagtgg;\aa 
tgtagcatatgtctctagcgtaatttaaagtataacttatagcaatgata 
gcccaaataaaggaggaattgagaatatacagttgctgtgt7cccattgt 

GGCTC AGC AGTAATG AACCTGGCT AAT ATC CAT G AGG A TGC AGGTT C AAT 
CCCTGGCCTCACTCAC7GGG7TAAAGGATCCAGGGTTGCAGTGAGATGTG 
ACGTATGTCACAGACGTGGC7CGGA7CTGGCA7TTCTGTCACTCTCCCTG 
TGGTGTAGGCCAGCATCTGCACCTCCGATTTGACCCCTAGCCTGGGAACC 
ACC A T A7G C T GC T GGT G T GGC CCTAAC AG AC AC A A A A T AAAA T AAAAAT A 
AAAGAGAGAGAGAATATACCATTGTAAATTTCCTCACATCACACAAAGAG 
CAATGTGATATTATTTGGTATATGGTGATTGATTCAAGATGTATATCATA 
ATATTGATTCAAGATGTATATATTCCTTTTCTAAAAAAGAGATTTATACA 
ATAAGGCAAGAGTGAAAATAAAGTGGAATGCTAAAGAATAGTTAATCCAA 
AAGAAGCCAGAAAATGGGGAAAAGACATATAACAGATGGAACAAATAAA/v 
AAGAGCTAATGAGATTGTAAAAT7TAATCCAAACATACAGATAATCCCAT 
TAAATTTAAACACTCTCAACACA7TGATTAAAAGAAATTGTCAAATTGAA 
TAAACAAAGCAAGACCCA.ACTAGATGCAGACTATGAAAAACCCACTTCAT 
ATAAAGACATGGGTAGGTTTAGAGCACAATGATGGGGAAACCATGTCACG 
CAAACATTTGTCAAAATAAAGCTGGTGTGGCTGTA7TCATCTCAGACACA 
GCAGACTTCAGAACAAGAAACACTGCAAAGGATGAAAGAGATACTGCATA 
A7GATAAAGGGATCAATTT7CCAAGTGCAGGCTCCAAACAACAGAGGTTT 
Contig 71 (500 bp) 

ATGACCTCATACTGAATCGAGCTCGGTATCAGGGGA7CTCTCAGCTGGGG 
GGGAGGGCAATGGGGCAT7TGTCTGAGGATGCCCCAGGGCAGGCCCATTG 
GCTGGTTTGGTGCCCATGCCCCCCCCACACCCCGGCAGTGCCCCCTGCTG 
AGCCTGGGACCCCCTCTGGGAG7TAGGGATTGGGGGTGGGAACCAGGCTT 
TGCAGTAATTCCAGCCCCCAGGGCCCT7CCCTCCCCGCCCTCAGGACCCC 
CAGCCCCGCCCCACACAGTCTCCACTGTGACAGCCTCACCCCTTGGGTCA 
AGTCCTGTCCTCTCCGGCCCCCGC7GGGCAGTGGAGCCAGCTAGGTGAGA 
GGCACAGGCCACTAGGGCGGTGGGCACTGCTGAGGACAGAGGGGCCTGGG 
TGGCCTTGGACGAGGCCCAGCGACCCTGAGACAGTGAGCCAGGCTCCAGG 
CTTTCCCAGGGAGGGTCCCTGAATG7CCACTTCTTGTGACATCGGGTGAC 
Contig 72 (550 bp) 

AAGTCCATTAGGGAAGGGATTTGTGCAAACACAGAGACAGGTGCAGGGCT 
GGGCCAGCTGCTGGGCTGGGGGCTCC7CAAGGCGCCCGTAAACCCCTCCC 
TGCCAGCCGCCTGCCGCCAAGGTCTGCTGTCCACCCCGGCCGGGCTGCTG 
TGTTCCCGGCGTGTGTCCTGCGAACCCGACTCCCGTTCACCCCTGAGCAC 
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TGCCTGGAGGCCGGCTGCCCAGGCGGGACGGGCCCTCAGGGCTGGGCTGG 
CTCTTGGCCTGTGTTTCATTTCTGAGCAGGTCCTTCTCAGTGGGGGGGGC 
CTTGGGTGAAGCAGGCATGTGCACCACTGGGGCCCTG7CCCCAGTGGGCA 
TCCTGGGCGCTTGTCTGGCCCCCAAACCCCCAGGCCGTGTGCATCATACC 
TTCACCCTGAGCCCCAGCCGAACCCCGGACATGTGCTGGGGGACCCTGGG 
CACAGGGGTGAGGGAGCAGTGGCCTTGGTGGAAGCCCAGCCTTGGCACCT 
GGGGAGGGGGTGCATCTGGCATGCTCTGCTGTAACCAAGCCCAGGGCAGG 
Contig 7 3 {950 bp) 

GACG7GCAGTAGCCATGACC7C7ACGGCCCCCACTGACCAGCCCGTGTCC 
TTGTCCCGAGACCGACCCCTAAGCAATAGGATGCAGCAGAAGTGACAGAA 
CGGCCTCCGCGATGAGGTCGCAGAGGGCTCTGGCTCTGACTCAGGCCCCT 
CATCCCTCGCTCTCC7GGAGCAGGGCCAGG7AGGGGCCCCCCAGAGACGC 
CCTAGAGGAGGTGACGGGCAGCCAGCCCGCCCCAGGGAAGGCCTGGGGAC 
ACCACGGAACAGAACGGCACAGGCTCCTGGCACAGTCTCCCAGGAGCCCC 
CTGGTGGCACAGAAATCCTGACCGGCCCAGTGGAGGGGGCTGGGGCGGGG 
CTCGGGGAGGAGGGACTGGGTGAGGCCGTCTGACTCCTGGCTGAGCGCCG 
CATACTTGCTGCCTGCCCACGATGCCGGGCCAGGCCTTCCGCACGGACCC 
AGGCTCACATTCGCCCTACATGCCACTGTGTGGGAGTTTGGGATGGTGTG 
CCCGCTGGGCCCGGGGG7CAGGGCACGCTTCCCAGAGGAGCGGGTTCCAG 
AAGGCCCAGGTGGAGAGGCGATAGGAGGGCTCCAGGGGGCTTCCCAGGCC 
ACC7GCGAGGACCCTCCTGGGGGGAAGGGAGCGGAGGCAGACAGCCGGGT 
CCCTTAGCCCAAGGCTGAGTTGTGACCGCAGGGAGAGGAGAGAAGGAGCA 
CCCACAGCAGGGCAGGGGCTGCGGGAGGCTGTGC7GGG7GGCCGGG7GGT 
GGGTCTGGGGGCCAGGACCGTGGGAGGCCTCGAGGGGGGAGCAGGCACGC 
CACGGGCCCC7GGACG3CAGAG7CCCTGC7CCAGC7GCCGCCCCGACCCC 
AGGTCCACCTTCATTTCACAGCCTGGCCCCCGGCCGCTCTGACCGGCCCT 
GCCCATGCAGGTGTAGCGGGGCAGTGAGGGCCAGGCTCCGGCCGTCCCAA 
Contig 74 (450 bp) 

GCAGGCCTGGCAGCAGGGAAATGATCCAGAAAG7GCCACCTCAGCCCCCA 
GCCATCTGCCACCCACCTGGAGGCCCTCAGGGGCCGGGCGCCGGGGGGCA 
GGCGCTATAAAGCCGGCCGGGCCCAGCCGCCCCCAGCCCTCTGGGACCAG 
CTGCGTTCCCAGGCCGCCGGCAAGCAGGTCTGTCCCCCTGGGCTCCCGTC 
AGCTGGG7CTGGGCTGTCCTGCTGGGGCCAGGGCATCTCGGCAGGAGGAC 
GTGGGCTCCTCTC7CGGAGCCCTTGGGGGGTGAGGCTGGTGGGGGCTGCA 
GGTGCCCCTGGGCTGGCCTCAACGCCGCCCGGTCCCGCAGGTCCTCACCC 
CCCGCCATGGGCCCTGTCGACGCGCCTCCTGCCCCAGGCTGGGCCCTTGC 
TGGCCCCTCTGGAGCACCCCGCCCCCCGGGCCCAAAGCC7TTCATGAACA 
Contig 75 (1363 bp) 

CCTCCAGCTGGGCCCGGCAGGGCACCGTGCCCCTCAGGGGACACCACGGG 
GGGCCACAGTGGCCTCTCCTGG7CCAGGCTCTGCTCCCGCCTGGGGCCCC 
CTGC-GCCGCCCGCCCATGGCCAGGGCAAACTCCCAGTGCGGCTGCCCGTC 
TGGGCAAAGAGGCCGCCAGGCCCCGCGTGGTCTTAGCAGGCACTGGCGGA 
TGCCGNTAAC7AACCATTTCTTCCGCAGGAGTCCGAATCTGCTC7GACCA 
CGGGCCC7AAAAA7CGC7CC7GGCCCGCAGAGGA7CCCCGAACAGCGGGG 
CTGCC7CCTGCTCCTCCTGCCGGGCCGGCACTCGGCAGGCACGTGCCCTC 
GTCG7CCCCAGTCTGTCAACCGTCCCGTCGTTACGATCCCCAGAGTCCCA 
CGCGCGGGCAGC7C777CCACACCCCGCACGGCCCCGGAGCTGCC7GGGC 
ACCCAGA7CGCCCCTGACGCCTTTGCTCCTAATTCTGCTGAAATACACAT 
AACG7C7CC77GAACG7T7G7CCA7777CACGGGGACAA77C7G7GGCCG 
TAGGTACACTCCCCTTGGGGCGCAGCGATCGCACCATCCGCTTCCAGGAG 
G7CCCG7CGTCCCAGA7GGACAC7G7CCCCACTGA7CCC7AA77CCC7G7 
CCCCCCCAGCCCTGCCC7TCC7GTCTCTGTGGCCCTGGCGCCTCCAGGGA 
GCCCCTGTGCGTGGGATCACAAAACGTGTGTCCCTTTGCGTCCGGTGTGT 
GTCTCTGAGCATCCGGAGCTTGGGGTGCTTCCACGCTGCGCCTGTGTCAG 
GACGTCCTTCCCTTTTGCGGCTGCGCGATGCTCCCCGTGGGGCTGCCCCA 
CACTGCGCG7GTTCGCTCATCCATCCACTAAGGCTGAGTTACTTTTGGCG 
GTTGTGAATACTGCTGTGTGAACACGGGCGTGCAAATACCTGCTGGAGGC 
CA7GC7C77AGGCC7C7CGGGGGGCACACCCAGAGCGGA7ATGC7CAA7A 
AGG7AA77C7G7GT77AGC77777GGGGAACCA7CAGGCTGG7C7CCAGA 
G 7GAC GG AG C ATGCG 7CGCAT7C AC AGG AA7GG 7GC 7 CG AG G C 7 T7G AGG 
7C7CCACCAC7CGC77CC7A7777C7G7GCG7CACAGCCG7CGGAACGGC 
7GGG7GG7GCC7C7G7G7GGC77CAA7G7GC77777C7777CC7GGC7A7 
GAGG77GAGCG777777A7G7AC77GC7GGCCA77CGCAGGG77777GGG 
G777C7777C777T77GCC777GGGGACGGCGCCCAGAGCG7A7AGAAG7 
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TCCCTGGCTGGGGACTGAATCAGAGCTGCAGCTGCCAGCCTAGCCCACAG 

CCGCAGCAACGCA 

Con tig 76 (500 bp) 

TCATGCCATCGCCACCGCCCCCCACCCCGACGTTTCAAACACCAGAACCA 
CCCCTCGGGCGGCAGAGAGAGGACCGGAAGGAGAGACAGCCTGGTCCCAA 
GGCCTCGCCCGG7CCTGTGTCTCCGAGCGACATTTCTTTCTGTTTCCCTC 
CTCCGCGGTCCAAGTTTCACCCATCAGAGGCGCATTGTTTTCATCATCTG 
AAAAAAAAATCTCTGTCTCTTAATAAAACACAAGAAAAAGTAGCCTTCGA 
AAGAAAGCACATGAATGATATGTGCTGGCCACAGTGCTGGCGGCCTCTGA 
GCCGTGGTGGGAGCTGGGAGCCAGCGGAGCCCCTGACCGATCACGTGACC 
CACGTCTCTCCTGCACAGCTGGCTGCACCTGCACGCGGTGACACAGGGAC 
CCAGCCTCCTGCCAGCAGGTCACCCCACCCCGTCCGTCTCCTGTCGAAGG 
GGCAGCGTTGCCTTCTGAGGGTGGGCTGCTCTGAGGGGCGTCCTTTGGGC 
Contig 77 {626 bp) 

GCCATGGGCTGCGGCGGTTCACGCGGCTTGCCGGCCTGCCTGGAAGTCCC 
ACAGGACCAAGGGGAGGGCACGTCAGCACAGGGGCCCCGGGCACGGACGG 
TGCCGCCAGCCGCCCCGGCCCCCGCCCTCCAGACAGGACGCCCGGTCACC 
TTGCGGGGACAGCCAGCCTCGTGGCCTCGAGCAGAAGAAGTGAGAGTGGG 
GTGCACAGGGGCCCCCCGGGGAAGGAGAGGGGACAGCGGGGGTGAGCGGG 
TGCGGGCGTGCTCGGGACCAGCCCCTGGCCTCTTGGCGCCTCCCTCCCCG 
TCCTTAAACCGGGCCCAGCCTCTTGGGCCTCGACGCAAGGC7GTTTGGAA 
AATAGGTGGACCGTGGCCCTGACCCGAAGGCCAGCGGGGACCCGAGTGCG 
GTCCCCAATGGATCAGCAGGCGCC7GGGCAGCGTGCGGCCCCGGGACCCG 
GAGACACAGGTGGGAATGGGAGGAGGAGGAGGAAGACGGGAGGAGAGGAG 

tgaggaccagcagaaaccacgccctcctctcttcccgtcctccccctcgc 
ctccgacagctccgactcggctgcaaggaaaaggccccagcccagcccgg 
cgccaccggggggggggggggggggg 

Ccntiq 78 (500 bp) 

tactcgggtttgttaccactgagccacaaagggagctcctaaaaataata 
attttcttaaagccaatgacatggagagcagttagggtggaggctggtgg 
gtggtggggccgcggcaggcgccctgaaggtcctgagtggcacccttggc 
cgggggaggtgggtgggcgaggggtgttgagaaggggcagggcctcgtgc 
gggcaggaaggaagagccagtggctcccagtcccctgaccttgctgcctt 
gagcctggttctccccaaaattctgtctgtgtcccttcacttcacggaag 
cttggggcccgttgccagggagacasatgggctggtgacacccaaaatga 

G CCACCAG GACCGGGGCACTGACT7TAGCCACCCGGTCACAT CAAGAAGC 
AAACAGGCCCCCCGCTGCTGTAAACGCAGCTTGGGGC7CGGGTCCGGGAC- 
CACCCCCTGGGCTGGGGAAAGGGGGTCCTCTCAGGCCCCCGGGGAGGATG 
Con-ig 7 9 (4 27 bp) 

7ctattcgccgtggccggaagaggctaaccgtacattgaccgggcatctg 
gcgacgtatcacttctctccaaccgaaacttcccggcaaaacttgctgcg 
tgaaaacgttgcggatagccgaatcttcattaccggtaatacagtca7tg 
atgcactgttatgggtgcgtgaccaggtgatgagcagcc;acaagctgcgt 
tcagaactggcggcaaattacccgtttatcgaccccgataaaaagatgat 
tctggtgaccggtcacaggcgtgagagtttcggtcgtggctttgaagaaa 
tctgccacgcgc'i'ggcagacatcgccaccacgcaccaggacatccagatt 
gtctatccggtgcatctcaacccgaacgtcagagaaccggtcaatcgcat 
tctggggca7gtgaaaaatgtcattct 

Contig 80 (650 bp) 

CGCGTTGCCGTGAGCTGTGGTGCGGG7CACAGATGGGGCTCAGATCCCGC 
GTGGCTGTGGC7CTGGCCTAGGCCGG7GGC7GCAGC7CCGATTCGACCCC 
TGGCCTGGGAGCCTCCATATGCTGCGGGAGCAGCCC7AAAAAAAAAAAAA 
AAAAAAAGG AAG A A AA G AG AAG AAAGAAAAG AAAAGACAAAAG T C AAAAG 
GAGCTCCCCTGAGCGATGTCTGTCTACGAGCAGGTCCCTGGGAGCCTGAG 
GGAGGGTGAGCCTGGACCCCTGAGGGCCACTCCAGACTCAGTGCTCTCAC 
TGGCCAAGGTCTTTGGGGACCGGCTGGGGGCGCGCGCAGGCTAAGGAGGA 
GGTCAGAGGAGGGGCTTCAGGCTGCAGGGCCAGCGGCAGCTCTGGGCCCG 
GGGCGGGGGGGAGATGGCCTGAGGGCCTTGCGGGGGCTGGAGGGTGGGGG 
GCTTCCTGGAGTGGGAAGACGGGAAGCCAGGTCAGAGGAGAGGAGCGAGG 
GC7GAAGCTCCTGGAAGGCGCTGGCTACCCCCAGCTGGCCCGCCCCGCTG 
CCACATTCAACAGCCACCCGGCCTGTGGTCCTGGCAGGGTCCTGGCAGAA 
AAGCCCCAAGGGCCCCAGCCTGCCCCTCTGGGCCTAAAGAGCCAAGCCCC 
Contig 91 (550 bp) 

TTAACCCACGGAGCAAGGCTGGGGATCGAACCTGTAACCTCGTGGCTCCT 
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CGTCGGAT7CG7TAACCAC7GCGCCACGACGGGGACCCCCCAGGGC7GGC 
G7T7CCCTC7G7GTGCACACAG7GGACC7GAGCCAACCAGCAGGGCCT7C 
ACCACCACGGCGCAAGAGTCGGCAGCAAGAGAGCAGTGTCTCATGCCTCA 
CTTTCTCCCCCTTCCCCGGAGTGGTGACAAAACCCCGCCGCCACCGGACT 
CGGTTAGACAAGGCGGTGCCCAGTGCCCCCGTCTGTCACCCGCACGGCAC 
GGCGCTCTCCT7TCTTTCTCGGGGCTCCACCACGTGTCCTCAGTTTCCGC 
A7GAGAGTACCGCGGCTGGCGGGGTGGTGGCTCTGGGGTCGGGGGCCGTG 
AGGGCAGGGC7GGGC7GGGGGAGGCAGG7C7TGGCCCA77ACGCGGGGGG 
CAGACTCCACA7CACACGC7C7CTGTGCC7CTTGGCTGCCTGACACC:ATG 
GAC7TCAAACAGGAACAGCCGTGGAGGCAT7GCAGCCCAGGGCCCGGG77 
Contig 82 (550 bp) 

7GACACC7CCAGGCAGGAGGGTCCAGGC7GGGG7CCCAGC7AA7GG7G7G 
C7GGCCTGTGGGGCG7GGGC7CAGC7CTTAGGATGGTGGGCTGGGCGCCG 
ACCCAGCAAGGACAGGGTGATGGCAGGTCGTGGGCTCAGCAAATGAGTGC 
CCAGG77GTGGGGGTGGGCACT7GGGGC7CAGGGGAAGC7CATCAGCTTG 
GAGAGGGACGGGGGAGGGAGGGGCCCTTGGCCAGC7GGCCCAGATGCCTG 
GATGTGAGCACTCACGTGCCCCGGGGTCCACCTCCCCTCCAGTGCCATCT 
GGGCAGGAGGCTCCGATGCCTGTCCCTGGGACCCGCTGTCCTGAAATGAG 
G77CAC77GGTGCC77CCCCAGAGA7GC7CGGTCCGGAAGCTCACGAGGC 
AGGAGTGCACAACGG7C7GGGGAAA7GGAGCAGAG7GCGGCTGGGGCACA 
GAGGCTGCCCCCAGCCTGGGAAGATGGGGAGC7TTGCAGGGGTACCCCGC 
CAGCT7CTCGGCCCC7GGA7ACCCAAGGG7G7GAAGAGGC7GAAC-ACCCA 
Contig 83 (964 bp) 

C7GAGCCCAGCTATGTAGATTAGACCCCGGTCCGTCCCAAATTCTTCTCA 

AAGC7G7CCCGAGATGAGAGATGAGGTTTTCGTGTCCTCTGCTCTCCTCG 

CTTCCCCTGGGATGTGCCC7AGGG7GGGAGAGGGTGTG7CCCAGGGCTCA 

GCAGGCGGTCCCATCTTCCCGAGACGGGAGAGATCCCCTCCT7CTCGGCG 

CCTGTCCCCACGGCCCCCACACAGACCCCCCCCCCCGGCATGGCACCCAT 

GCACCTCCCATCGTGCCCAG7AGGGGATGGGT77GGCGAGACTGGAGA7G 

GCTGTAGCCACTGAGACATGCCCTGCCACGTAGCCTGACCCCCTGGGTGT 

GCTCTGTGAGA7CTGGGGACCCCCAGCACACCTAGGGATCATCTTTGCCA 

GCCTCCTCGGGAGCCTCTCAGAAATGGGGGCCCCCAGAAGGCTGGCAAAG 

GTGATGGGGAGCGTGGGAAGTC7GGCGGTTGGCGGGG7GGGTGGGGGGCA 

GTGCGGGCTGGG7GGGGGG7GCTCCGGGG7CGGAAGTGG7CCAGCAAGG7 

7T7GGAt:ACAAAG7CAGGAGGAAGGAGTCACGAGGAGACTTGCAGAA77A 

CAGGTAGAATCAGGAACCCACATCGACGCCAATTGATCTATCCCCCCCTT 

TGATTGTTTTCTCCTGGGGCTTTTTTCCNTTTTTTTTTTTTTTTTTTTTT 

TTAATCCCTCCTTAGCTTTTTACGCGCTCAACACCAAATTAAACGTACTC 

C CC ACCC CACG T AAC AG C G GGG CGG T G ACC C GAAG G ACG AGG AGC AC AC G. 

AAGCCACCATCCG7CACCTTGGCGGCACCAGCCGCTGTCC7GCCCTCCGC 

CCAT77ATCGCCC77GAAT7GA77TT7G , i , 'I'T7GCTCTG7CCC7GTCGC77 

GGGTAGAG7GGAAAAGGGAACCTCTG7GGGGGTGCCAGCCACTGGGCCCC 

CCAAAGAT7TCAGGGGAATGAAACCGCTGCCGCC 

Contxg 3-1 (550 bp) 

TGCCCCTGACAACCCTGCCCTGTTAGCCACACTCGCGACTAATAAGGCGA 
GAGG7CAGCGGGCAGCCCCACGGGGAGAAAGTGCCTCCGTGCCCCCCACC 
CC7GGC7C7GATGGCCCAGCCTGCCACCCCAAGGTGGCCTCGGCC77CCT 
ACCTCCAAGGTCCAGGCGCATGTCCAAGCACCAGCAGAAGCTTCTCCAGG 
GTTGGTGCCTGCTCAGGGCAGAAAGCAGGGGTGAGGCTCCCCAAAGGGCC 
ACTGGCACCAATGCCCCCAGGCAGCCCCAGCGAAGGGGACAGCCCACCCC 
CAGCCCGGGGACGCAGGCC7GAGGGGACATGCGGAACCCAGAGCAGGGCC 
AAGGGGAGCAGAGCCCCTCC7CCGGGAC77GAAATC7TTCCCGGGGGGCC 
CAGGGAGC7GGGGTC7GCAGAGGGCACTTTCAAAATACGGCCCACCCCCA 
AA77GCCACGTGGGCCACAGAGCAAGGAGTCGCTGCCAAAG7GGCC7GGC 
T7CAGCGCAGGAAG77CCCC7CCTGGGGCC7CCCC7CCTATAGGCACAGG 
Contig 85 (500 bp) 

TGAGCCAGGGCC7GGCCCAGCTAAGCCCCTGGAGCCCTCCCGCCCTGTTT 
CC7GCCTCCCA7GC7GGCGGAGC7CGGCTTAC7GAGCGGGGGCCAGGCCA 
G7G7GCG7G7GGAGG7AGA77CCACTCAGC7GGAGGTTGAGGTGGGCAGG 
GGGCCGCAGACCC7CAGGCCAGCTCTGGCCGGCCAGGTCCCTGAAGC7CC 
CCCGGC7GGCC7CCCCG7CCC7GCCTCTGGCCT7G7CC7GGCCCT7GCC7 
GACAAGCTTCTGTGGCTCTGCCTGCAGGAGAGACACTGGCTCCCCCGCTC 
TCGGA7GAGGACGGGGC77TTC7GCACAAGTCCTGCCCCAGAA7G7T7GG 
GGCGCCAGCAGCTGAGCCCAGCACGTCTCCCCCTGCCCCTGGCTGGACAC 
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GAATCCCGGCATCGAGGCGGGAAGGGGGATGGACGGATGGGGCCTACCCA 
CCCCTGCTCCCCACCCAGAATAGCTGGGCGGCCCCCATGGGAGGCCGCCC 
Contig 86 (913 bp) 

CTGTTTTCACGTCTTCTGAGGACACACCCAGAAGAGGGGCTCCAGGCGCC 
C ATGGT G ACT CC AT G TG T7CAC T GCTG AGG CCTCT GCAG ACC G T CT CCCG 
CAGCAGCCGCACCCGTTTCCATGCCACCAACAGCGTGCGAGGCCGCACTG 
TCCCCACGGCTGTGCAACTGTTTTGAATCTGAGTTATATAAGCAACAGAC 
GCTCCTTCAAACACACTCACGTGCACACGTGCGCACAGGCGCACAGACAC 
ACACACGGAGTAATAGGCCTCCCCCCCCTCCCTGAGCCCAGAGGGGGCCT 
GGGGCCCTGGAGCCTGTGCTTTAGGGCCTTTTAGGAAAGCTGGTGCCTCC 
CAGAGGGGCCGCCCCGAGCGTTGGCTTCCCAAGTCCCCACCAACCCTCGA 
CAGACTCAAACGTTGGTTTCTTTCGTGCTTTTGCCCAAGGGATGGGCCCG 
'AGGTGGCCCTGCCTGAGGTTTCAGCCCAGCGCCCCAGGCACCCTTTCTCT 
CCCGGTCCCCGGCCACTTCATGGGACAGCGGGCCTTCCCCCACGTTGTCC 
CCTGGGTTGTCGTGCTTT7CGTAATGAGACGGAGGCAGCTCCACCTGTCC 
TGGGGTGAATTCTCTrCTGCAGGAACTCGCTTCCCCGGCGCCTGGTCTGT 
CTGTTCCTCGGTTGTTGGAACCTCTCGT.CACCAGAAAGGGTGGCTCTGAC 
GTCGCCCTTTCCCTCCGTGGCTTTTGCAGTCTGGGTCTTGTCGGGGAACC 
TGCCCCAAAGAGGGGAGTGACCCCCCACGAGGGAGACGTAGCTCCTGTGG 
CGACAGCACCGGGGGCCCCCACATTCATGGGGTTCACGCTCACAGTCGCA 
TGACGCTGCCTTTGGACGAGGGeAGf:TCAAGGGAAGCTTC;TTTCCTGCCA 
CGAGCCACAGGCA 



Cont^g 87 (650 bp) 

TCCACACCTGTGGAGCCGCTGCCTCGCTGATGCCCTCTGCCCAGCTGATG 
CTCAGGTGCCCAGACTTGGCGCTCAGTCCAAACAGCGGCCCACAGGTGCT 
GCACCTGGGCAAGGGAGCCTGTGCGGAGGGCCTCAGGTCTCCICAGGCTCG 
CTGGGACCGAAGCGCACTGGGTCCTGGACTCCGGGCTTCCCCAGGGGCTG 
CTCGGGGtXACCTGGAAATGAAGCCCCACCTGGCTCATAGGGTCCACGTG 
AGGGCCCTGAGGCCACCAAGCCACCAAACAACTCAGTTAAGGGAGGGGAG 
CTTCGGGCTGCTAAGCTCCAAGCGGGAAGCGGCCGCACTCAGCACTGCCT 

ctctgccagccagccgcccagcttgctgacgtcccaaccaggccagggac 
cctgtcccacagatgctgggcccttc::agtctctgctccctggaggcgct 
cggcactgtgtgggcacacagcccgcacccgcgtgtaaggaagggaaagg 
ccccaixctcaaaaaagccgt{;ggcaggtgggccatgatggtcctccgag 
gcaggtcctcctgggaccccttgctccctcgggctcgcccaggaggcgcc 
aggtctgccctggattaactctgccccgcatgtcattttcaaactggctt 

Cor.tig 88 (700 bp) 

tggggccct^tggggccggagcgcccagtctgctgggcccgggagcaggg 
ggtctctgtccgcagggagggggcctggtctcaggggaggagaggaggca 
ggtctcacctgaaaggatctgccttctcctcaggcctctgggatgcctgg 
gcagagaaaccagaaggaaaggcccaacttgctggctggtcgggatgggg 
ccgggggtcgctcccggcacaccccccccaaaccccaccttagtggccaa 
agtgggtgtcatgatggccactgacctcacgggggcgcaggagacaacaa 
aatttcagccactcttgggggaaggacacttgtggcctgagtcttagggg 
ctgagtttcgggggggacccccagctctccccccagtatgagacaccctg 
cccactcctcccagctgctccccaaacccagtgcttctggacgggcatct 
ccccgctgcccctgcagccgctgtcctctgaccatgtcccctccccacct 
cccctctgcagggccaggcctccagggaccagagccgagggcccacccta 
gactgagctggggaccgagaccccaagtcgccacccggtctctgcgttag 
agagggggttccggggggcaccctggggcggcactggggggcgggaagga 
gagccctggggcgttctgggaaaggtctgggagggagggaggggttttgc 

Contig 89 (1400 bp) 

gcacacccggagaacagagggaggggtccttaccagtctcagggtttttt 
tggggatttctttgaacttgccctattggtttcgaggcttctgttctctc 
eaatccccccttctgaacccccccaaaaatgggttcagcccccaccccag 
ccagaggaaaccaattgggggattggggggaggcggggccagcaaaagcc 
ttgggcccccagcccccctggctttggcctctggcctgccaggtaggggg 
agggacgcggtgacctccgggggcctggccacggactctgcccccacccc 
cagggcagacgtgcacaggagcggagaggctccgaggaatgaggccatca 
aagggacaggtgaggccacgagccgtgggacctggaagtgtttagggcct 
gggggacgaggctgcggcctgcgggctccgtggtcaggaggccctctgcc 
cactgagcagctcccaccactggcacacgagcctctctggggtccggctg 
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GTCTCCGGCAGGGGTGGGCTCTGAACGTCCAGCTCCGCAGACAAATCAGA 
TTCCCCCGAGCCCTGAGAAAGCCCCCTCCCCCAGCCCGTCTCCCCACCTG 
TCGGTGGACAGAGTGACCCCTGCTGACCCCCTGCCCGGGCTCCCGCAGGA 
GATGTGAGAGAGTAAGAGGCGGTACAGGACGGCCGGGGCGGCCCGGGCGA 
GGTGCAGGTGTGTGGGTGTGAGGCTGGGCACAGGCTGGCACAGCCTCCC'r 
GGCCCAGTCCCTTGGGCACCTCTGGGCACCTCGGTGTGCCTGCCTCCTGA 
AGGGATCCACCCTCCAGCCACCTCCTCTCGGGCCAGCCCCCACCCCACCC 
CCGAGCTACAGATGCCTGCGCATTCGCCCCAAGTGTCCTGGACCCTGGAG 
CCAGGCAGCCGACCCGCTCAGCCTGGCCAGACCCAGCGTTGCCGTTCACG 
CCCTCCTCCCTCCCGCGGGGTCCTCGCGCTCGTCTCCTCAGGTTGGAAGC 
CCCTTCCCACCTGCCATCTTGCCTGCGCCCAGGATACACCGCTCAACTCA 
AGGCCTCACTCCTCCCCCTCTCCAAGGCTCTGTCCAGGCCCCTCTCTGAC 
CTGGCACCACCTGCCGCCTCCTGGCAGCCCCAGCAAACCCCCTGCCACAG 
TCCACCACAGTCCTCTTCTGGCTCTGCCCCCAGGATGCTTCTAGAACTGG 
GGGGGGGGTCCTTCCAGCCCACGCAGCATCCACTGGGCCCTGGGC'1'CCCT 
CCCCAGGTGCCCCTCAGAGCTTGCAGCTGGTGCAGACGGCTCTGCTCCGA 
ACCCATGCTCCCTGCGCCCTTGGACCTCGTGAGATGTTCCAGGTCATTTG 
GCTGCACCCAAAAGAGTGGCCCCTCAGGGTCCCCCCTGCGCCCCTCCATC 



Contic 90 (350 bp) 

gtactgtagggcctcattcgaatagcctactaggtcacagctga7ccaca. 
ccttagcccatcacaacttcccagaggtagtgccgctcctgtcgttgaac 
aagacggtagtgactgctgtgagagc7cagatct;;gtgggtcactcaccg 
agtgtggaaccctgcgggaaggctgtggggtgtccccggctgggtggcca 
tgtcatgtgcccctttctatcccttggacgaggctggttcactcggctct 
agagccccaagccccagctgctctgccaaccccccaagcctgaccctcat 
cagacccaccaccccatcgccatggctacgcaggacacaccgctctccag 
ccccaccagccgccccacctccccgaggttccaaagcttga 

Cor.tig 91 (1464 bp) 

TCCAGGACCTGATGCAGCAGCCACGTCGCGAGGCCCCTCCCACGAGGCCC 

CTTGTTGACCAGCGGTAGGGAAGGGGACCAGGGAGATGCTGAGAACGGGG 

CCTTCCGAGGGGGCAGGTGGGACTGACTGTGACCCAACACTCCCCACCCC 

CCTCTCCCGCTCCAGAGGGTGCCAGCCTGGAAGCTCGCAAAGTCCAATCC 

ACAGGTGGGCTCACGTGGGGAGGCTGGTGGCCCCCACCTGGTGGGGCCCC 

AAGCTGCCTCTGGGCGGGGTGGGGGCTGCTCCCAGCAGGGTCCCATCCAG 

CTTCTGCCTGGGGAGACTCACAGTTCTGGGAGAAGGGTCCTGACTGCACC 

GCAGCGCCCGCCCCCTCCCCAGACTCACCCAAGTTCTCTCTCTGCATCGG 

TGACTGGTCTCCGCATTTGCCCAGGCTGGGCATCTCCCCAGAGGATACGT 

CCAAAGGCAGGGCAAAGCCGGGCCCGTCCCCCGGAGCTCCCCACAGGCGC 

TGAGGGCTGGGCTGGATCTCGGGGGGGTGCAGGGGAGGAC'l'CAGAAGGTG 

CAGCGGGGTGGAGCGAGGCTGAGCCAAGGTGCACGCGAGGGCCAGAGAAG 

GCCGAGGCGGGCAGGAGGAGAGAGCGCCAGCCTGGAGGGGGGTGGCTGCC 

CTGGGCAGGTCTGGGGCTCAAGAAGAAGAGAGTGTGTGTCCAGGGGGCTG 

TCCAAGCTGCCCGGGAGGCTGCCTGCCCACCTCCAGGGAGCAAAGCAGGG 

AGGCTGCAGCTGGCCCGGCCGGCCGCTCTCCAGGACCACGCGTGGCCCAG 

GCCTCAACGCTCCTCCCACAGCCCAGGAGACCCAGGGCACCGCCTCCATT 

TACGGCGCCCTCCGGGTCCGTTTGCCTGCGCCCTGGGATGGACTGTGGGG 

GCGGGGCGCTGTCTGGGGAGGAGGGAGGTGTCTGAGGCTGGACACCTTGA 

AGGCAGGTGAGAGTGACAGGTCCGTGCGCAGCAGCCTTCGGCTCTGGATT 

CTGGCCCTGAGCGAGGGGCTGGCTGGAAACTGGGCCGGGGCTGCCCCAGG 

AGAGTGTGCAGGGAGAGGAGACGGGGTTTGGCCCCGGAGGTGCCGGGGTG 

GTGCCCTGGAGTGCGGCTGAGCGGGAAGTGGGTGTTGGCGTCTGGAGACG 

GGGGGTCGTGGGCTTGGGATGGTGACAAGACCCCCCAGGTGGAGGCGGCC 

GCAGAGGAGGCAGAGAAGCCAGGCCCCAGCCCCACGGCGGGAGGCCTGGG 

AGTCAGGAGGGACCAGCAGAGCCC7GGGCTCAGTGTCACCGGTCCTGGCA 

CCTGGCCGACGGATGTCCTGGCCGTGCAGTGGTTGTCCCCTCACCCTGAG 

CCCTGAGAACCATGCAGGATGCTGGTGTCACAGCAGGAGAGCGCCAGGGC 

CTGGGGAGGAGTCTTACTGGAAGCCCTTCTCCTTCCGTTTGCAGCAGGCG 

GGAATGACTCGGGG 

Contig 92 (694 bp) 

TGGAGCCAGGGCACGGCAGAGCGGTCCCGAGGCCG7GCGTGCTGACCCGG 
GGGATGGGCGGACCTGGGGGTGGGCTGTGAGCCGAGGCATAGGGACCCCG 
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ACTTGGGCACGGCCAGGTGGGGCCGGGCAAGGGGGAACAAGGACGCTGGC 

CTCCAAGGGCCCCACGTGGGCACAGAGGAAGAGCCGACCCAGGTTGTGGG 

CGCATGGAACCCCCCACTCTGGGGGCCAGGAGGCCGAACGTCCCAAGGGC 

TGAGGCTGGGAGGGAAGAGTCCCTTTGGGGGTCAGTCAGTGTCCCTTGTG 

GGTGCCCCCCTGCCACTGGCGGCACCTCTGACCCCAACTCCTTGCGGGTG 

GACGGTGGATGGATTTCCTGCACCCTTTCTTCTGGAATAGTCTCTGCCAT 

CCTCGGGCAAGCAGTGATTGCTCTGCCCAAGTCCAGGCCCCGCCCTGCAA 

GGTGCCTCCCACCCCAATGAGCCCCCGGACAGTTCGAGGGCTTCTCACGC 

TACTGAGGGGTATGAACAGCTGTCCCCCTCGGAAAGTGGGGGACAGGCCC 

CTGCCACTCCATCCTCGGGACGCCCGGTCTAGTCAGCACTTGTCTCCCTG 

CCTTGTGCCCCCCTGACCTTTTTTGAGGACCATCAAAACCTCAGCCTCTG 

CCCCAGGAGGTCAAGCCCCCCGTCCCCCAGCCCCCAGACCAGCA 

Contig 93 (900 bp) 

CCAGCCCCATCCCCCGGCTGGTCCCCCACCACACAGAGCCCCCGTTTCCC: 
AGGGGACAGCACAGCCTGCCCCCAGGTCTTACATAAACrCACCTTCTCAG 
AGCTCCTGTCGCGGCTCAGGGGAATGAATCTGACCAGCATCCATGAGGAC 
ACAGGTTTGATCCCAGGCCCCGCTCAGCAGGTTAAGGATCTGGCGTTGCC 
GTGAGCTGTGGTGGAGGTCGCAAGACGTCGCTCAGATCTCG7GTGGCTGT 
GACTGAGGTGGCGGCCAGCAGCTGCAGCTCTGATTGGACCCCTAGCC7GG 
GAACCTCCATATC-CCGCGGGTGCAGCCCTGAAAGGACAAAAATAAATAAA 
T AAAT A/iAAG AAGT AAACAC ACCTTCTC "J' AG CCATAACC ACCTGCCTAGG 
GGCGGAGGGCC AGGAAGCGGCACCCCCCGCCCCAGGCTGCCCGTGCGCCC 
CGGGCAGGCGGCTCAGCCTGCTTTTTGTCTGTGATGTGAGCCGCCCCAGC 
CCCACATGGAGGGGCf GGGCTGCGCAGTAACTGCTT7AACTGACGGGAGC 
7TCGACCAGCAATTCACCAGCGGGCA7GCAGCCGGGAAGGGAAGTTATTC 
GTGi-GTAGCTATTAGGCGCCGGAGTGAGGGTGTGCCTCGCCCTGGGCCCA 
CCCCToGGGGGAGGCATCACAGGGGT'lTTGAACACCToCCCATGAACACG 
GGGCAAAAGCCAGCCAAGGGCGCAGGTGCCTGAGGCTGGGAACCAACCCG 
7G7CTCTGAAATCCGGGGAATCCCCACTGCAGGCATGTTCAAAGGGTCAA 
GACCGGGGCTCTCCCTGAGAAGGACTGGCGAAGGCCAACTACAAAAGCGC 
A(>GCCTCTGTGCAA^CCCCCAACCAATGGAACAAAA(n'CGA.GAGGGGCCJA 
Gontig 94 (550 bp) 

AGTCTGGGCTGTGTCCATGGGGTTGCX'AAGGTGCCAGGCAGAGACCTTGG 
GG AC AAAGGT ' X!TG TG AGC AGAAGG AC AT GGCC ACGT CCCCT GCTCAGCA 
GGTGCCCAGGCTGGGGTCTGATGCCCTCGC7GGGGTGGGGGCGGGTTGAG 
GGCCCACGCCCAGACACCCTTCGTCCCTGCCGGAGT7GTTTGCCCT7CTG 
TTCGTGGAAGCCCCCCCTGCAGGTACAGGAGGCCCCTGGGGGTGACGCTG 
CACCTTCTGACACCTG7GGTCTTGGGGATGGGACAGGACAGGGAGACCCC 
GGGGCTGGACGGACCGGGTAAGACAGAGAGTTGACTCTGTCCTCGAGTCT 
GTGCAGGGCTGTCCCCGGCTTGGGCTTCGTCTGCAGGGCCTTTCGGGTCA 
GGGTGGCCTCAAGGTGACGAAGACCTGGTCCTCGGGAGTCTGCAGGCGCA 
AAAG7TGCAGCCCACCCCCCCGGGGAGGGGCCGCCAAGGACAGGAGGGCC 
CAGGGAAGTCTGGCGCGTGCAAGGCCGTCCGGGCTGGGGAAGGCCAAGGT 
ConLi.g 95 (1200 bp) 

gtttgctctcagcaggcaagggcctccgaggccttaatagcccataatga 
caccgcccgctcctggcatggggccccgcctggcatggggcagggcaggg 
cagagcaagcagca7gcagcttctaccttcttcctgacctcgtggcccct 
tccgaggcctcagggcgtcccccgagtgggaccccagccctggctc:tcct 
gtccagagccaggcccaaggctgggagtggcccagagatgagggtgccct; 
agcagggcactgccttggcgtccccatccctggcgcctcagggccgtact 
gtccaaaaca^aaagaaagcagtcagcaaaacttctcccagcaagctggg 
gtcaaaggtcgcttccgaggcgtgatcagggtgggctttgctactgtcac 
cgtgtgccctggcagaggcacagggacacagagacacacctcr-cagaacc 

TGGGGCTTCCAGGGCGTCAGGCTGCCTGGGCCATCCCGGGCCCCTGTGGT 
CCCAGGATCTCCCGGGACCGTGAGGCCTGCGTCCCACCCTCTGCCTGGGA 
CAGGCCCCACAGAGCTCACAGCCAGGGGACCGGGGACAGGGCCCCGCCTG 
GGCCACCTGCCTCCAGCCTCACCCAGCCTGGGCCCCAGGCCTGTGCCTGC 
GACACCCTGAGTCTCAGGACGGGCGCGGGACAAAGCCGCCCGGCCCCTCC 
CCCGGCTGGGAGGAGACCCGCGTGGCCCTGAGGTGTGGGCCTGTCAGAGC 
TGAAATGTCACAGCAATTAGCCCTAACGAGGCCGAGGGACGGAGCGGCGG 
GGAGGCCGGCGGAGGGGATCCACGACCCGAGGGCCCGGAGCTGCCCACCC 
CACCGGTCGATTCCAGGCACTCAGGGATAATTGGGTGTTTAGAAGTCAGG 
CGGCAGCAGAGAGCGGGCCAGGCGGGCTGTGCCCCCCCTCCCACCGCCCC 
TTAACAGGTGCCCGAACACGCAGGTCTGGGGAGATGCTGAGGTCGCCAAG 
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GGCACCCCTGGCCGTGCCGCGGGTGCTATGCTGGTTCGGCACCATGGGAG 
CTGCACC7GCAGCTGTAT7GG7C7GTG7G7G7G7G7G7G7GCACGCG7G7 
GCGTGTGTACGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTACGTGG 
GGGGGGGGGGCAAGCCCG7GCGTG7GG7GCACAGTAGACAT77AGAAGG7 
Contig 96 (600 bp) 

GGGGACCAGGGCCCAGCCCTCCAGCTCCCACGCATACCTGCTAGGAGCTT 
GCAACC7GCGAGAGC777GTGGACCCCC7GCCGGG7GACCCC7GAAGCTG 
GCAGC7C7CC77GGCTCTGCAGCGGC7CTCTACAC7ACCCCCTC7CCAGC 
GGCCTCGGGCCCAGACATCACCCACCCGCAAGGGAAGCAGCAAGCATCCA 
CCAGC7GGGCCC7TT7CCCCCAGCC7GTGACCGGCCCCGCGCCCCC7CAC 
ACCTCTGCGG7CCAAGACCCCTCTCTGGC7GGGCCCTGGTGCTGCCCTTG 
CCGTGCACATCTGGGGTCCATACCCCACCAACAGGCCCCACTTTTCTCTC 
TCCCAGTGTCCCCCTCAGCTGCCCTGATGGGCCCACACCTGGCTTCTCTG 
C7GCCCCCC7TGACCGCAAAAAGACTGCCGTCCAGGACCCCC7GCCCCA7 
GAC7GCCC7GGAAGACC7CAAGCCTCTCCTCTCAA7CC7GACCCT7TAAG 
GCTC7TGCCACGGAG.AAAGCGGC7GGGGTTGGGGGAGGGTGTGGGTCCCA 
AAGCAGCTTGCATACTTCTCCTGACTGGGAGCTCATTCCTCCACAGCGTG 
Ccntig 97 (1350 bp) 

cccccc7ta77777aaa777ccgaaaacaaaaaccacacc7c7cccg7cc 
ccgaaat7a77ttc.g7a7ag7c77at7caaagaagtcctgccactgaagc 
ccacttgtcctgtcccgggctgctttggccaagggccctgacgggcccag 
ggtggctcattcccgcatccccgcagaggccgccttcacatcccatgcgg 
gagcctggcttccggcacccggc7gtgccc7cgctgtggccatgga(:7cc 
777cgcagaagca7aggggccacaaca7gggacagcc7cgc7c7gc7cgc 
tgtggttccgctgaacctctcagctggaca7ctgggcagcaagcacccca 
gc777gct7caggctc7gc77ccaggc7gggccc7cctcggccc7gcccg 
ctgggtgccaagcagggctggtccc.cctgtgcccccgggtctatagaagc 
ctctgcacgccttcctacagccagcctgcgattcggcggctgcccgggac 
7gaggccccc7ctgac7ctgacccccccatccttccctcccacacagccc 
cccgcccccgc7tc7gc77cagtgaggccccaccctgcc7cac7cgctga 
ca:ttccagaacagggggttccaggaagcgc:tgagcctgcaggggactca 
g7gaccagccgca7ctgaa7t77ccc7cct7c7gatctc:tcgacacacct 
c7ggc7cagcc7ggc7cgagtgccctgagc7ggggaccaggacagacc7g 
cagatggagg7c7gagcc7gggcac-ggcagcgcccaaggctcagggagaa 
attgcaggtgtgagatcaatgaccggagcctggatggggccgccc7ggcc 
agggcacc7ttctccctgcagc7ccc7gccac7c7cccccccaac7c7gg 
gc7cc7gctctggacccag77g7g7g77cccc7cc7cccagccgagccac 
cc7cccccat7ctgcccccccgaatccaacaccc7a7cg7gggaaccag7 
ggagc7gaaagaaggacccccca^gggccccccagccgctg7aa7cc77g 
ggggcctctgcccaggtgccaggtctcgggcaggaggggccgcgggcaca 
gccgtggcagatgcgccccccaaccctgggctcggaggagccccgccccc 
actgacatttccaggccgcccgctgcagacccggc7ggccgtga7attta 
gacagggctta7ttgccgtgac7ggtt777ga7gactttggggcccagga 
7gagctcagccgagcccgggttggcccaccttggtctcagcttgggtttg 
ataatataacgcgttcaactgaaccgctgacgcctgcgtgggccgaggcc 

Contig 98 (1354 bp) 

GC77GCAG7AG77CA7CAGA77GGACGAC7CA7AAATGTCAAGACA7C7A 
AAGAT7GG7GCA7CCAA7CA777CCCACCAGG77G7T77777G7AGA7GT 
CAAGAAGCTGACCCAAAAACTCACGTGGAAATGCACGTCAACTGGGAGAG 
7TGAAACAATT7C7AAAAAGAA3AAGGACGTCCTGGGAGGACTC7TCGCG 
C7C777GGT7TCGC77CAC7T7A7A7TA77AGT7AC7GAT777CC7AAAA 
GCTGCAGTAGTCCAGACAGTGGGCCTCTATGAAGGGAGGGGCTCAGAGAT 
GGTTGGGACAGAATAGAAAGCCCAGAAACGCACCCCCGCAAATGTGGTCA 
ATTGAGTTTGGGCAAGGATGTGAAAGCGGTTCAGTGGAGAAGAGTCTTTT 
CAAGAAATCTCTGGTCCTGGATCCACTGCTCATCCAGGCCCAAGAGTGAA 
C7 7 GG CGCACA777 C7C AC AG TG 7 AT AC AAAAAC7GA.C7 CAAAA7 AA7 7C 
ACATACCGTCGTGTAGCGTATGAAGCCATGAAACATCCAGAAGAAAATCT 
CGGTAACCTCAGGGCATCTGGGGCCTCCACCC7CAGCACCAC7GGCC7TG 
GGGCCAGATACTTACG7G7TC7CC7GTGCACTG7GGGACGTGCAGCCAAA 
CCCCAACAAGGTGACCATCAGAAATGTCTCCAGACGTCGCCAAATAACTG 
CCAGAGAGCACAGGAGCCCCTCACTGAGAACCAGAGGGTGGGGCAGAGAG 
ATCTCAGACATGACACGATTAGGGGAAAACAATCTGACACACTGGCTTTG 
TTAAATTTAAAACTTTTCCCCTGTAAAAGGCAATGGTAAGACATTAAGAG 
GCGAAGTGGCAGACTGGGAGAAAATATTTGCAAATCATGTATCAGATACG 
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AAGAAGATGCAGGAAA7CC7CAAAG77CAG7CACAAGAAAACCCAAT7CA 
AAAACCAGCAGAGCAGACA7ACGATGGCAAA7AACCACGAGAAAG7CAGC 
ACCCGCTGTCCCTGGGGGGACGCGAGTCAAAGCCAGGAGGACACCAGGAT 
ATGCCCACTGCCAAGGCTACGGATAACGGGAAGCAAGAGACACAGACAGA 
AAGGATGCTTCGGTGCTGGGGAGGGTGGGGTGGGGCGGGGGGTCCCCCCC 
7GGAGCAGGATG7GAAGGCACT7GGGGGGGGC7C7GCAC7CC7GGGGGCC 
TTTGGCACAGGCGGAGGGCCCGGGAAGGCTCTAGGGGCACGGAGAGGGGT 
GCCAGGCTTCCTTACCCAGCCCAGGCAGACCAGCCCCTGTCATGAAGCCT 
GACGTGCAGCAGCAAGAGCAACATGCTACAGACATGTGTCTGTGTGTGTG 
TGTC 



Contig 99 (1000 bp) 

CGTTCTCAGGCGCACGGGGCAGAGGCTGACGGTCCGAGGGCCTTTGGGTG 
C7GGAAAGCC7GAG777GAA7CCCAGC7CGG777C77AAAGC7G7GTCTC 
CACGGCCAAGGAATGGGGCCTCTCTGGGAAAGGTCTGGGGTGAGGCTGGC 
GGGACCTGCCAGCCCCGGAGGGCATCTGACCAGACAGCTTCTCAAGCTCA 
CAGGGCTTCATGGCAGGATGGGGAAGGCTGTGGTGGGGAGTGGGGAGCAC 
7CGACACCCTGTCCAGGCCTCTTCAGTCACGGTGGCCTCTCAAAAGGGGT 
TCTCTGTGTCCAATGAGCAAGTCTTTGTCCGGGGCAGGATTACTAAGTCC 
AAGGGTGTCTGCCCCTCCGTCGGGCACAGAGCAGCGGCCCCAGATCACGT 
GGC7G7AAC7GCCAGG77GCAAAGCC7GCCACCA7GTCCCAC7GGG77C7 
CCAGTTACCTTGGGAGGTGCAGGGTGGGGTGATGGGGAAACTGAGGCAGA 
GAGC7GGCAAAAGAG7GCCGGCAGGGAC7GCGGGCGCCAGACCCAGC7AA 
CCGACCCTCACACGGAGCTGCTTCTACTTTGCAGCCTGGACGTGGGAAAA 
GGTTACCCGACAGCAGCGTGTGCAGGCACGCTGGTATGTCTGTGTAGTTA 
TGCATATGTTCTACGTGCATGCACGTGAGTGTGCTGTGTGCATTGTGCCT 
GTGTGTGTGTGCATGTGTGTGTGCACTCATGTGTCTATACGTGTGTGTAG 
TGAATGCTTGTGCATGTGTATTTGCATGTGTATGTTTGTACGTGTGCAGT 
GAATGCATGTGTGTGGAGTGGCGGCATGTGCGTGTGTGCGCATGTGTCTG 
TTTATACCTGTGTGTAGTGAATGCATGTGCATGTGTGTGTTTACATGTGC 
ACGTGAGAATGTGCACTCGTGCATGTTTGCATGTGAGTTTCATGTACACA 
TGCTTTTAACGTGTGCACGTGTGCACATGTGTTTCTGTCTCCCT7GCACG 
Contig 100 (1500" bp) 

cg7a7aaa7ata77aa7a7agaataaaa7aga77gataatataga7aaac 
taaacccattatcaataccggg7ggccccagcaaaggatactagccagtt 
tatca.aggtgctaagtcagcacatagaatggccacaaacgaaaacctgta 
c7gcc7a7g7ccac7c7aa7ggagtatgcgac7gacatcag7gg7agg7g 
agctgagtccatctgggctcccagttcgggcccgccttgtcccccaaccg 
aggttccttccagggt7ccccaaacccaaccgggcccccaggtctccctg 
7c7tgac7cg777c7ggagtc77c7ggggctctgcag7cc7ccc77gt7g 
gggc77c7gtccccc7gcccc7ggcc77gcgggc7cggccc7gccc7ggg 
7cccgggcc7gcgggc7caccctccttct77ccc7ggaagagagggagcc 

AGGC7GGGCCGGGCCAGGAGGGAA7GCGCC7GAC7C7GC7CCAGA7GGAC 
AGG7CGGGACA7GCAGTGGCG7GGCC77GGGC7GC7GAGCCAAGAGCAGG 
ACGGG77C777C7GGAA7CTGCGGCCAGCCAGG77CAGCC7G7GGG7GGG 
CAGCCGCCAGCA7C7G7CAGGGCCGC7GCAGGCGCGGGGAA7GACC7CGA 
C7TC7GC77GGCACCCAGC7C7GGAACAGCCGCC7GCGGAGCC7CCGCCC 
AGAGC7GGGCCAGAGGGTCCCC7G7GCCGGGGACCCCAGCAGGGCCCC7C 
CCTGAC7C7CCAACCCACC7GCC7GGGACGAG7GGCCCCCTGGCC7CCG7 
GGA7CTG7GGG7CGGGGC7CAGCCGGC77GACAG0C7GGGAACAGCCAA , J > 
GCACA7CCCCAGGCC7GGCCACACCC77CCACCGGGAGCGGGCGGA7C7G 
CAT77CGCGAGGC7C7GCGGGCAGCTC7GAGACCCCCGGG7C7CGGAGCC 
CAGCCG7GGCCGT7GTACGCCCTGGGGGC7G7GGACAGCG7G7CC7CA77 
GCCCC7CCGAGG7CCGGCCCAGG7CCCC7CCCACC7GC7CGCGCAGAGCC 
CTC7CCCCACCAACCACACT7CC7GC7G77CTGCAAGCGGGACACACAC7 
CCGG777CAGGACC777GCACGTGCCGC77CC7CTGCAGAGAAATGCC7G 
GAGCAGA7G777G7CCGCACGGC7GC7CCGCGAGGCC7ACCGAGAGCCCC 
7CACC7AAACGGCCGGGCC7CAGCAGCCCGGGGCCC7G7CCCCACCGCGC 
AGG7GG7GGGT7CTCC7G7GGCAG7G7GGGCA7C7C7G7AAGA7ACC7G7 
77A7C7GC7CA7CG7C7GG7C7CCCCCAGAAGG7AGAGCAGGGCCCGGCA 
CAGCCGTCC7CGGGG7GGCCAC7CGCCC77GGGGC7CAGCC7CCA7GCAG 
GGAGGGACGCC7GG7GACACGAGAGCCCCG7G7GAG7G7GCCGGGCCGCC 
AGCC7GCC77AGG7CACAGCCAAAGCCGGCA77AACCACCAGGCCC7CGA 
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Contig 101 (600 bp) 

TCTAGAATACCTGGCCC7CCAGGGACGTGTCCTGTAGCTGCGGCTTTCAG 
GGCAAAGTGTAATTAAACATCCCCAGGCTTCCCT7CCAGTTGGCACAGGG 
CACCCACATGAGGAGCAGCCTCTGGGTGCCAAAGGGCCCACTGGTGCCAG 
GCGCTGGGCTGAGTGCACCCCCGCATGCTTCCCGCCCACTCACCTGCTGC 
CCCCACCCCTGACCACAGCACCTGTGGGAACACTAGGCCTGGCAGCCACA 
CGCTGCTCTCACTGGAGGCCAGTGCCAGGCAGCCTGCTTGGCTACGCTAG 
CAGATGCCCGCTCGCCTCTGCCCXTGCCCCTAGCCCATGCAGGAGCCCAG 
CGTGGGGCACAGGAAGGACGATTGGGGCCCCAGG7CAGGCACATCCAGGC 
CACAGCCGTGGCCACACGAAGGCGGCCCTGAGGGGGCGTTGGGGGGCAGA 
CCCTGCCCCCCCGCTGCCGCCCCAGCTCCAGGCATTAATTCCGAGGGACC 
TGTTGCACTGGGTGGCCGCCAGCCTGCCCCCTTGCCTTCCAAGGCCTCTA 
AAATGCCCCTCTTTTCGTAAACTAGGACTTACCAAGCTCAGCGAGCCCTC: 
Contxg 102 (1667 bp) 

AGTATATCGGGTGAGACTGGGGACCGGTCTGCCGGGAAGCXCCACCATAA 
AGGCCACGTTGGGCCACAGTCCGGGCCACGTGAGTGTGGGCGGGTCCGCG 
GGT CTGCTCTTGGA AC AC C AGG ATCT C7 AAGAGGT ACCAGCCGAGG CC AA 
GTTCACGTGAGCAAGTGAGCAAA7GACTGAATGAGAGCCTGAGCGAATGA 
GTGAGGGGTGAGTCCGTCCACCACGCAGCCTAGGCTCAGCCAACCGCTGT 
CC CCGCGT CTCC ACT GG 7GACC AGAACCG AAAG AGT ( iGGG AAAGAGTGG T 

TGTCTCCCACAACCCAGTCCCCAACCCCCCTGCACGCCCCACCCCTCCAG 
GGGTGCCGGGCCTGGCCTGTGGGCCCCAGTCTGGAGGCTCTGGCACCTTC 
CTCATCCGT7C7CCCAGCACCCCAGGTTCGTGCTGAGCCC7CCTGGCCCA 
C AG GC C T C GGGGAC AAAG AGGGCC ACCTG GAG G C T C AG G G AGC CTC AC C T 

GCCTCGTGGTCCTGGCGGAGGCGGGTC7GGACATGTGATAGACCGCCCTG 
GGCTCAGCAGCTCCTGC7GGAAGATGTCAGGGACAGCCTGGGCCACTCTC 
CCACCAGGAGAACTTA7TCCTCGGTGGGGTCCCCCCGGGGAAGGGA7GGC 
ATCCCAGCGGGGACCCCAGAGCG7CCAGCACACGGACCTGTCCCTCCAGC 
CCCT G C CC C AC AC G G A T G C T C AC AGCT C AG C CT C GAAC AC G C ACC T G T TG 

GACTTTGCCTCCTGAGGCTGTCTTCTCAGCCGACGCGGGCC7CCGCTGCA 

TGGTCTGGAAGCCCAGTGGGACTCGCTGG7GACAGGGAACAGGGGCTCTT 

GGAGTGGGGTGCCGGGGGAGCCCCGAGGGACCTGCTTGGGCCTTTGATGC 

CTGAGTGGGCTGAAGTCAGGCAGGCTCCCCCAGGGCTCCCTGACCCCCCC 

CACCTCAAAAAATCCAGAGCATCC7TTGCTTTGGGTCTGGTGAGGCTCTC 

TGAGGTCAGACCC7GCGTGGCTC-GGCCAGTGGGGCTGGAGCAGGAAGAAA 

GCAGGACACCCCCCGCCCCTGGCCCAGACTCCCCAAACCCAGCAGGAGAC 

ACCTGAAACGGGATGGAACCATCCTGAAAAGAGCCACCTCCTCCTCCTTA 

TGCATCAGCTGCCGGGGTCTGGGGGCCCGCCCCAGGCCCCAGATGTCCGG 

GCTGCTCCCGTCTCACATCCAGGGGTTTCTGGGCCCAGGACTCTG7CCCC 

CCAAGCATGCAGAGGGTCCAGGC7GGGGTCT7CATGCCTGCCCGTGTGCA 

TGGTGGGGAAGGAAGGGCACAGTCTGGAGACCCCCCGCCC7CCCCATGCG 

TGGCGCCGCGGGACAAAGCCGGCTGGGGTCTCAGGTTTGGGTTCAGAGCA 

AACGTTGATCTGACCTGGTTC7GAGATGCTCGGCCCGATGCTGCGT7GTC 

CGCTCGCATTTTCCTGTTTTCTCTGGGAGGCCCTGCGTGCGCTGTGGCTT 

CCGGCCAGCCCCACGGAGGGACGCAGGGTGGCTGGCGGGGTCTGGGGGCC 

CC7GCCC6CACCAGAACGTCTGGCTCAGC7TTTTGTCCTCGTGACCCATC 

ACTAAGGGCCACCCTCTGACCCGGAGCCCTGTCTCCGAGGTGGGAATTGG 

GGGCTG7CCCTGGCGTCATAGGACC7GGTTGGGGGCATCCAGGGCTGTGT 

CATGCCCCTCCCCAGAAGACTCTGGGGGCTGCGGGAGGGTTTCCCCAGCT 

TCGGGCCAGCCTGGGGAGGGCGGAAGGCGCTGCAGGCCTTGCCTGTCCCA 

GGSAGCATGGCTTCGCTGCAGACTGGGGCCCCGCACACCCAGCCACCACT 

GGCCGTCTGGAAGCACT 

Contxg 103. (650 bp) 

GTTGAGGATTCCTCGGCAATTTCC7CGTCACTGGCGCTCCAATCGCCTCG 
ATGGGC7TCTCCTCCAGATACAGCTGCAGATCCTGGGCGGGCACACCGTT 
GAGCGTCACCTCGTAGTGCAGATTGCACTCGTTGTCAATGGACATCCAGG 
CCATGCCGACGGCATGTGGATTCTGTGCATCCG7GTGCTCCTGTCGCTTC 
AGCAGAATGGGTTCCGCCGAGTCCCGAGCATCGGCCACTGGACGGGGCAC 
TAGGCGGCCACGGATCAGGCTCG7CTCATGCTCGGTGGCCACATTAACGC 
CCAGTTCCCCGGCATACAGCGACTCGAGGACCTTGGGACCCAACTTC7CC 
ACAC7ACCAATGGCCTGGTTGAAGTTGAAGC7CGGCGTCAGATCCTCCAG 
CT7GGCCTTCCGC7TGCCCTGCTCCTCAATCAAACTGATGTTGGGCCTAT 
CCCGGG7GTTCACGTGCTCCGTTTCGATGTTGTAGGCCAGAGATCCATCG 
GTGT7CAAGTAGACCCACGCCAAACCGC7GCTCTTGGTCGAGGATTCGGC 
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ACTG7GCGGCGCCAGCAGGGTCTGGAAGATTTCGCAGC7GGCTCGGGTCA 
CGATGTGTCCCTCGATGCGCAGATGTGGGTACTTCTTGGACTCCACGGTC 
Contig 104 (1630 bp) 

ggtgttgtcactgctgtggctcagacccctgctgtggcacagggtccatc 
cttagcccagaaacttgcacatgccacaggtgcagccaaaagaaaattct 
tactaa7aag7tgttcatttgcctttacgtagag7ggcatcaaacagcaa 
a7t7aaaacaccatctatcaatacatagaccgcgg7caaagggaaagaac 
tttctatttcagcacctttaacatggctttgcccgaatttcggaccaggg 
tgctgtgttttcatctctccctgcaggtggtccccagatgaccaggccgg 
tcctgggcgggaggagccggactg7ggatccagttgct7cccaagacagg 
ctgacaggagagcagcaagggccacccccaaccgaaaccaaagccagaac 
gagcagaaagatgccgtcttccaagtgggggctgggagcttcctcccatc 
ctccggagccgtgaggctgccctggagctggcaggagccacagaggaccc 
ggctttgaccgcccctctgggacccacaatcaggacccl'cactcagatgc 
tgaggggcctggacaacaccccaggaccctgctgcttccccagaaccgct 
gtgtccatcaaggtccagatggcacccgtgtccccactggagcacgcact 
ccgtggggcaggctttcccttgggcaccgatgcaccttgagggcagagac 
ggggcccaataaacgtttccaaaccagtgggtgagggacccgaccggccc 

GACAC0GCAGCCCGGATGCAGGGAC7CCG7GCTTGCCCCAGCC7CCCTTG 
GGGTGGTCCTG'l'GTCCTCAGGGGTCGATAGGCCATCATGTGGGTGGCCTC 
TGGGGACATCCGTTCTCTGATTGGGTGACTTTCAGCCACAGAGA'l'ATTCC 
CAGGACTACAAAGCTGGGTCCCTTGGGGCACCTGCTGTCACAAAAAGACA 
AGGCCCTGACCCCCAGTAGCCAAGTTCCCCCAGGGGGTCCCCAGGGTCTG 
GTCATCCAGACTGTGCCAGCCGTGCTGC:CCGCCCCAGTCC7GCCTGACCC 
GAGTCTCTGTAAACATCCCCCGGCCCCACCCACCTTTACCCCAAGGCCGA 
AAGCACCAGCCCCCCTGCACCACAGATGAGGCCCCCATGCCTCCCCGACC 
TAACTTCTGTCTGCAGTTGGCTTTCAGCCTCGGGTGGGGGCAAGGCCTGC 
ATCTCAGGCTCCCGGGAGAACTTGCTGCCTCCACAGCAGAGCCAGGGGCC 
TGC7GACCACCTGCGCCGGGTCGGATCTGGTCTAGAATGCTGCTAAGGTG 
TCC7TGCAGGCAGCCCCGGGCGGCCCCGCCCTCCAGGAAGGAAGGGGACA 
TTGCCAGGACTCAGGAATGAAGCCATCCCAGGTTTTGAATCCCCGGTCCC 
ACCACC7TCCACCTC7GACC7CAGGCACCTCGGC77TCAGAGCTCCCCT7 

tctgactc7gggacacggggctgtgaggcgctctcggtgtgtgacagctg 
gggg:;gggcactctctaacgagggtgggcgtgcl'caggtgactgaccaca 

GCCCTTTCCTCrCTCAAAAACGCCCGCCCGAGTGACCTCACGGGAGGCAG 

GGCCAGGAACCCCAAACCAAACCAGAATCA 

Contxg 105 (1820 bp) 

AGTGAGCCCTGCAGGACAGTCTGGTGAGGGGTGTC-TGGGCTCCTCAGAGG 
C7CATGGCCACCXGCACTGGGAGGATAGCAGG7GGACCCCTGCA7CCAGG 
TCCCAGGTCCCAGGTCCCAGACCCCCGGACAGGC7TTCTATCTGCAGGAG 
GGGGGCTCCTGGGGCAGCAGGGATGTGGCTGTGAGGCCTCGTCAGTCTCC 
CTG77TCTA7C7C7CTCTGTAT C ACAC AC AC AC AC AC AC AC AC AC AC AC A 
CACACACACACGCACGCACGCACACACACAGAGGCGTGACCAGGGCTGCA 
GACAGGGCCATGGGAGGACTGCCCGGCAGTGCACCCAGATGGCCACACGG 
TGGGGCCCTCG7CCCACTTTTGCTGCTGATGCTTCCGCCCAGCCTGCTGG 
GAGCAAGCACTAGCTTCCCAGGGCTCTGACCAGAGAGGGATGGGAGGGGT 
CATGGGTCAACAGGCGCCAGGGAATGGGGAATAGGATCTGAGGGGCGGGG 
GCAAGGGGCC:CAGGCGAGGCTGCACTGCCCAGAGCTCCC7GCACCTGCAG 
GACCAGCCACAGGCCAACAGCTGCAGGCAGAGCAGGGCTGCTCCTG7CCC 
CAGAAGCTGGCACAGCACATGGGGTCTGACAGCCCCACCCCGGGCCTCCC 
ACAGAGGGGCGGGTCCCCCAAACTCCTCCCCCGTCCCACCTCACAGCTCA 
GCA7CTCCAC7GCCTGAGGACGAGCCCAACACACGGGCACACACACACAT 
GCACGCACACACATGAATGCACC7GCAAGCACACACTCACACGTAAGCAG 
GTACACACATGCATGCACACAATGAACACACATGCACGCACACACGCATG 
CACACACGCACACACAC7CAAACACGTACATGCAAGCACATGCTGGTCCT 
TTGTCCCCGTGGAGGGGAGGATGGAGGCCCAGCCCGTGGGGAGGGCATGT 
GGAGTGT7GGGGGGCTGGCTCCAACGCCCTCGCTCAACAGGCACCAACGC 
TGGACTGAGATAAGCCGGGGCGCTGGCTCCCTTGGGGCCGC7CAGCAGG7 
T7GACGCCCACCACAGGTGGCACTGCCTCTTTCAGAAGACGGATGTGGCC 
A7 GCCRC C CTCAC AG CC T C AC CAG TCCCCC CTC AGCT TT AG TGCTGTCCC 
TGTCACTGTACCCGGGGCCTTCCTTC77CCAGGGCCAAAAGCGAG7TCAG 
GGGACAGTGGCGCCCCGA7AA77ACTCACCCAGGG7GCTGTCCTCTG7GG 
TGGCC7TGAGGCCAAGG7GC7CCCA7GGGGGCCCACAGGGCTGGCAGGG7 
CAC7TCCTGAGAGCACCCAGGGCCAGGGGGG7GGCCCAGGCCTGGCCGG7 
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CCCCATCTGGAATGAGGGCCTTGCGCAGAGGCGGTGCACCCCTCTTTACA 

GCAGCCCCGGGGGAGAGTGACTCCTGCGTCATGGACCTGGGGGCTGACCT 

GTCACGTGTCTCGCCCAGTTGCACCCCATCCATTTCCGGGTGGAAGGGAC 

AAAGCCATCCTGGTCGTCTCAGAGGACCTCTGGAGCCTCTTGGCCCCAGC 

AGCCCAGCCCCTCCCGGGCCCGCATCCTCTGCCCACCCAAAATCACCTGT 

GCCCACAGGGTCCCCTTCTGGGTGTCCAGGGCGACCCAGAACTGCCCCTG 

CAGACACACCCAGCCCAGGACATGGCCGCCTTGCCGGGCCTGTCTGCCTG 

GGGCAGCCTGACTGCCACAGACAGGCCGCTTGGAGGACCATCTGCCTGAG 

CCCCCAAGGCACATCCCACGGGGCCCACACAGCCAGCGCCTGTAGACGAT 

GCCACT7GGGG7GGGGGGAG 

Car.txg 106 (1500 bp) 

TGCCGAATAGAGGTGGAAACCAAGACCCGAAAAAATGTCCACATTTTTCA 
ATTAT? AGAAATT TAG AAAAATAT7T T AC AGG AGT T AAAAGGTATTCCAT 
TCTGGGGGCGGGTGGGCATGCCCACGGCATGCAGGCATTCCCCGACCAGC 
GACTGAACTCGAGCCACGGCAGTCACCATGCTGGATCCTTAACCTGCTGA 
GCCCCTGGGCAACTCCAGACACTCCATATTCATGTAAACTATTTTTTAAC 
CAAAAAAATGACAAAGCTTTTCAAAACAAAACACATTTCATGGGAAGAGT 
GGCATTGCTTCACGCCTGGATGGTCGCTGCGGCTTGCCCCACGACGAGGG 
CCCCCGCGGGAGCGCCTCCGCACGGCGCATCAGGACGTGGTGTCCAGGGA 
AGCGGGGTCACTTCACGGCCTCTCGGGTGCGCCTGGGTTTCCTTTTCGGC 
ACCACACCCGCACTCACCACTTGGGGGTTCTTAAACGTGAGAGGCACTGC 
GGGGCTCGAAGCCACATCACTGACCTCCTCAGACTCTGTTATGTGAAAAC 
CCA7CCGTCCACGAGACCAAAGAGACAGACGAACAAACGCAAGG7GGCGC 
C 7 AGGTTGGGCAC AGC ATG AGGGCAG AGC G G AAAC CT TGG CG AAATCCCG 
GCGAAGCCTGGACGTCGCCAGCTCTTACTTGACGCAAACATAGGGGGATT 
CAGGAAC7C7C77TACCGCA7TTGCAAT7AA777GCTGCAAA7CTAAAA7 
CGTTCCAAGCACAATGCTCACTGCATGGAAAAACCCAGGGGTAGGTCTCC 
CCCGATCAGGATGTTTTCCCGTGCCCTC7GTGCGGGTGCTGCCCCCTGCG 
C7GGTCAG7GAGAAGTG7CCC7CCACCGACGACATCAAAC7TCCCAGGTC 
CACGCTCTCTGCTGTCCTGGACGAAAACTCATCTCTGTGAATCTCCCGCC 
AGC7CCGCGGGAGCCT7CCAGGGCTGGAAGGACGGCCGTCCCGTTCCAGG 
GGGCAGGTGCACGCTTCCCAAAGCTCCGCGTCCTGCTAGGACGCTCAGAC 
GGCA7CACCCACAAACCCCACGAACTG7TTCCC7CGAGGCGACAGGC7CG 
CCCTTCTCCGAGAAAGCAGCCCGCACACGTCAGCAAGGGGCCAGCTGCGT 
TTGTAACTCAAATGGCCACATAGAGTTTGTCCTGGAGGCACGGGGTCTGT 
C7GGGC CGC ACCACTGCAG ACGCAG AAT ATGCT GGGACACGCTCCGGGG T 
CCAGCTTCATGGAATTAATAAAGTTTACTGCTTCACCAAGTACATTCTTA 
AGTGTAGCTGGCCGCCAGCCTGGGCGTCCGCTCCGAGGCTGCCTCTCTGC 
CTGGAACCCTTGTGCTGGGGGACCC7CTCTCCAGCCCCACCCCAGCCCCG 
AGCCCAGGCAACATCCTTCTTGTAAGACACCCr.CTACCCTGCCCTCCCGC 
TTCTCCT7CTCTGGATCCAATCTCCTCCGCTTCTAAGCTCTC7TGAGCCT 
Contig 107 (550 bp) 

ATGGCACTCGCCGTTGTGACTGAGCTACCGGACGGCGCGAGCAGGGCCAC 
GAGGGCGACAAGCGCGGGGCTGAGAACCTGTGCGAGGGCAGGTCCCTGCG 
GCTGCAGACAAGCCTCTATCGCAGGCCCACAGACAGGAGCCCCCG7GTGA 
CCCTCAGGCTGCGAGACtJAAACTCACGGCTCTGCTGGGAAAACCTCGAAC 
CTGA7GAC7GGG7GGG7GACCCCAGGACC77GAA77CCGGCC7C7GCAGA 
ACGCTC7GAGCCTACGGGAGTGGCCACCCTCTCGGTTAGGGCCTGTGTCC 
TTCCCTGGCTTCCAGCCTAGACCAAAAGCATTAAATCACAGTGTGGCCCA 
GCCCGGACCGTGCAGGACCTTAGACAAAAGAGGAGGGAGAGAGAGATGAG 
GC AG AG AGG C AG AG AG AC AG AGG 7GG AG AG AC AG A7AGAC AG AG AC AG AG 
GCAGAGAGAGAGACAGACAGACAGAGACAGAGGCGGAGAGACAGACAGAG 
ACAGAGGTGGAGAGACAGGCAGACAGAGACAGAGGCCGAGAGAGAGACAG 
Contig 108 (900 bp) 

TTTCTAAACTCTCTTACTAGTTCTAGTTTTCTATTGTTTTCTGGGGGGGT 
TCTATATAAACATTCGTGTCGTGATTGGAGATGGTTTTGTTTTTTCCTCT 
CCAAACTGTATGCCATGTGTTTCTTTTTCTTGTCTTATCACACTGGCTAG 
GAC7TCCAG7AAAACAC7AGATA7GAACAATGAGAGGAGAGCCAGGCCT7 
CTTCTCAGTC7TGGAGGAAACAGTCAG7CT77CCTCA77TAGAATGAGAG 
CTTTTCTTTTCTTTTCTTTCTTTCTTTCTTTTTTTTTTTTTTAATAGGTT 
AAGGAACT7C7CTTGTA'J'TCTTATT7777TAGAGT7G7TA7T7T7777T7 
C7CTC777TTAGGGCTGCACCCGAGGCATA7GGACG77C7AAGGCTGGGG 
7CGAAT7GGAGC7ACAG7CGATGGCC7ACGCCACAGCAATGTGAGA7CTG 
AGCCACATCTGCGACCTATACCACAGCTCACAGCAATGTCAGATGGTTAA 
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CCCACTGAACAAGGCCAGGGA77GAGCCCGCA7CCTCA7GGA7GCCAG7C 
AGTTTCGTGACCGCTGAGCCATGAAGGGAACTTCCAATAATGCACCAATT 
7TAAATGAAAAAGACAAAGCATCCAGCCCACAGCCTGAG7AAGGAGTTTG 
GAGGCC7GACCCC7GCG7GG7CC7GGGCC7GGGCCTGGGC7GG7CGGGG7 
GGGGGGGGG7GGGGGGGACCCTGTGGACCCTCCCTCCTCAGCCAGGCCTG 
CCCC7CCA7CCC7AGC7G7CGGGGGC7CGGAGGAAGGCGGG7GGA7GACG 
G7CCC7GGGACCCC7CC7CA7A7G7A7C7GGG7CCC7GG7CCC7C7GAGG 
CCCAGG7CAGG7CA7GGGAG7CAAAGG7CAGCCAAGGGGG7AGCCCAGAG 
Contig 109 (950 bp) . 

7AACCCAC7GACCGAGGCCAGGGATCAAACC7GCAACC7CATGC77CC7A 
G7CGG7TCGGTAACCAC7GCGCCACAACCGGAACTCC77TGC7777G777 
77AGGA777CACA7ACACG7GA7AACG7GCCG7A777A7C777C7CA7C7 
GAA77A777CAC77AGCC7AAGCCC77CAGGG7CCA7CCA7GG7GC7GGG 
AG7GGCAGGA777GCT7C7777T777T77777777G7GGC7GAAAA7CAG 
7CCAGGA7TA7C77C77777C7G7TCA7C7G7GGAGGACACAGGC7GCG7 
CCG7G7GACGC7CTGCCGGGAA7ACGGGGGCCGA7CGC777C7GAGCCAG 
7G77C7CA7777C77GGGAGAAG7ACCCGGAG7GGAACGGC7GGG7CG7C 
C7GCAG77C7G7GC7GCA7777T7GAAGACGCTCGGAGCGC7T7CCACAG 
TGGCTGCACCGACTGACATTCCCACCGAAGTGCACGGATTTCCCCATCCT 
7777CCACG7777CCCCGCAC7TGC7A77777GCCC7G7GGA7G7CGGCC 
7C7CCG7CAGGTG7GAGGGGAGTC7CCG7GCGGCCCAGGCGAGGAGCGAC 
CGTGAGCG7CG777CACGTTCC7G77GGGCCACC7GCG7GGCT7C7CCGG 
AAAAAGGGC7G77CAGGC77C77GCCCA777C7CAG7C7GA7TG777GGG 
GGG777GC7G77GAG77G7G7GAG77CCGCACG7A7GGGGGGCA7CAACC 
C777A7CAGC7A7GCGA77GGCAAG7CCG77C7CCCA7G77CCGCCGGCC 
GCC77GGCACGTG7GGGCGG7C7C077GGC7C77CC77GG7GCAGAAGGC 
77CGG7C7GA7G7GGGCCCA777G777A7C77C7777C777CC7CACCG7 
7G TTTTGATGTC AG ATGC AAAAA7CC ATTGCCAGGGTC7 G 7GCCGAGAAC 
Contig 110 {306 bp) 

CGCCACC7CAA7CGCCGGT77G77C7GCAACACGG7CCAGA7AACCAGCG 
CACC7AACAGG7CGAACAC7GCCAGAAC7GCGAACAGCGGGC7GAAGCCG 
ATGG7GTCAGCCAGTGCACCGACAACCAGCGCAAACAGCGTACTTGCCAG 
CCA7GCGGACA7CCCGG77AAACCG777GCCG77GCCAC77CG77ACGAC 
CAAACACATCGGAAGAGAGCG7AATCAGCGCGCCAGACAGTGCCTGG7GG 
GCAAAACCACCGATACACAGCAGCATAATTGCGACATACGGGTTGGTGAA 
CAGGCC 

Contig 111 (800 bp) 

GTT7TCCA7GA7GCACCAGGGGGGCCGGGACCGCAGCAGGGAAGGC7CCA 
7CC7GGC7C7G7AAGACC77GAAAACACC7CA77CC7C7CG7C7TGGCC7 
GCTCT7CGGTACGCCAAGTTGCTGAGACTGA7GTGGGGATCAGTGGGGAG 
CAGGAATCTTTCTGAT7CAGCCGT7TCAAAGTG7CCCAAGCAGAAGCTG7 
GA7GGCAA7GCCAAGGC7ATCCA7GGAGG7GGC7G7GCCAGGGGCCCCA7 
77CC7GGGAGCCCA77CCAGGAAAGGAA7C77G7AGCCCCAGGC7CCAGC 
AGCCAG7GCACGGCCCC7GGGAC7A7CCGGG7AGA7CAGAGGGAGGAACA 
GAGC7G7GGA7GG7AAGCAGG7GGCCCAAG7CCAA777ATG7CTG7GG7C 
CCAGCAGGG7GCCCAGGAGGCCCC7CG7AAC7C77AAGAA7C7TGG7C7G 
G7CAGCTAAA77GTATGACCA77G7AC7GAGCACACA7CCCGTT7AAG7A 
GAA77 77C AAGG A T G AC 7 AGG AG7 77 GC C ACC7G AAGGCAGG AAGGG CA7 
7C C AGG C AG AGGG 7 AC AG AG G7GAG AGG G AGGC7 C7G ACAC 77 7 GGGCG 7 
GCAGGGGG777GA7G7GAC7GCAGC7GGCACACAG7G7A7GCCCAGGCC7 
GGCACGGC7G7G77GG7G777GGAGAGGAAGGGAGAGG7GAG77GAGCCC 
AAGG7C77CCAGGCCAAAAGAC7GAAGG7GACCGCGGC7G7CCGGGGC7G 
GCCCGC AG ACC AGG AGGG AGC AGG 7G GG AG C 7G GC 7C7 7G77 C CGG GG AC 
Contig 112 (3062 bp) 

CACACCCCAGGAGAGGAAAGACCCACACAG7CC7GA7GACAGC77GGC7C 
GGGGC7GGAGCCCCGAG77A7AAA7G7CCA7CACGAGC7G7G7TC7G7CA 
GAGCCA7CAG7GGGAAGGCCAGGCCAGC7CAGCAGCCCAAAAATGAAGAG 
C7AGG7C7GGGA77GGGCCCAAGCAGAGGGCACAGGAAAGCCACA7AAAC 
AAGGCACCCAACCCCCC7G7CA7CCACCAA7G7CACA77CAGG7CACACC 
CC7GG7C77CGGGGGAGG7CCCC7AAGA7CCGG7GGCAGGGGGAGGAAAA 
G7C7GAC7GGA77CC77GACAGG7G7A7CAGCGGAAGGCCAGGAGGAG7G 
C7CGGGC AC7GCCACC7CCCAGGGGCA7GA7GG7CATGGACCAGA7GGCA 
G77A7GGGAGGAACC7CCCCCG7GG7CAGAGC7C7GGG7GC7G7ACC7GG 
7CA7GCA777CGAG7GGAAGGAAAAGAAAACA7ACAAC7CCACCCCCAGC 
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AGCTTTAGGCTGTTGGTCTAAAGG7CCTGCCTCC7GGAAGAGACACGCCT 

CTG7CAGCGGACACTGCTAAACCTAAAGGAACAAC7GCCACC7GGTCACG 

GGACT7CCTAGGCCAACCAACC7ACAGGTGACGGCCCGGAGCATCACGAG 

GAGGTAGGGGACGGGAAGGGA7GCATTTGC7GC7CAGCGGATCCACTGGG 

GCGTT7C7GGAGCCCCCACGCCCACACTTTACTGCAAATGCACAAGCCCC 

AGGCAGCAGGACAAG TCACAGTAGCTCTGGGTT ATCCAAGGAGT CAGGGA 

CCTACCTGGAAGAGTCTAGAACAGGTGACAGAGGAGGGAGAGGATGGTAC 

CAGCAG7A7AGGGAGAATCAGAAATCTGACCCACCC7GGGGGCCTGAC7G 

ACTCCCAGACCAAATGCCACACTCAGGTTCCCCGTCTGCCTGCACTTCCA 

GGGCTGGGCCACGGGAGTTATGGGCCCCAGGTAGCATCAGAGGCTCCCAG 

GTACAGGCACAAGCAGCAACCACAGGAGGGATCCAGGCCAGGGAGCATGC 

AAGAAGCAGCAGAAGCTCCACCTTAGGTACAGTTCTGGCACCTCCAAGTT 

GAGAACATGTCCTAGACAGTGCCTGACCCCAACCCAATGGAGTGTCTGGG 

ACTAGACTAGGCACGCCATTTTGGTCCCAGGTTGCCCCATCTGTACAAAG 

GGTGTGCGGCCCCCAGGGGGACACAATGAGCTCCCATGGGAAGGGTCTTG 

CGAATCTCCTTAGAAGCAGATGTAAGAGGTGACGTCCAGCTTGTGCCTGG 

GATGTAGAAGTGGAAAAAGCACCCCTCCCCCGACAAGGATGAAAGCAAGA 

GGCACAAAACAACCTGAAATTCCCAACGCCCCTGGAGATCCTTGGAGAAC 

TGGGATTCTCCACCTGTAGGGGCACCTGTGAGGAGAGGCTGTGTGAGCAC 

C7GC7GACC7GCCACAGAGGATGCCCAATACTAAGAAGCA7CAGCTAAAA 

G7CTCCAGGAA7TCC7GGAACCTGAGGAAGGGC7CAGGAGAGGGTACAGA 

AGCCCTGGGGCTATAGATATAAGGGACGTGCACACCCACTTCCAGGTCCC 

CA7GGACCCCAGGCACATTCACAG7GA7GGGCAAGATTCCCAAAA7GCAC 

CCCTTGTGTGTGGGCCTGGTTCGGTGGGTCAGCAGACACCACACCAAAGC 

CACAAAGCACACACCCTCAGGCTACTCTCCTCCCTCTCCCTTGTGGAACA 

TGAGCCTTGAGATGCrGGGGCACGTGAAAAACACTGTCACACTTAGGTCC 

TGCTGAAAACTGACTGCGGCCAGCGGAAAGAATCATAAAGACCCTACACC 

C AC AC ACAGCCT T AATT ACAG CTGTGAGTGG GGCTGG AGCCCCAAGAATG 

TCTACACCCATAACACATAGCGTTAATCAGAAAAACAAGAACAGCCCCAA 

CCCCACCACCAGGCTGACAACTAACAGGTCATGTTGCAATATCACTGGGA 

ATGTTC7AGCAGTGTAGAAAGACACACCAACTAGGC-CATGATGC.AAAGAT 

AATACTTCAGCCTGGGAGTGGATGTGACACAGGGAAAAGCATAAAGTGA7 

GGCAGAGGACTTTGATG7CAGTGATGGAAGCCACAAAAACTTCTAGCTTA 

GCTCCATTCCCAACAAGA7TGACTGCAAACCCCATGCTAAAACAACAGCA 

^AAGAAAGAA7CC7CA77TCCAGGCATAAAA7TTT , 7CCCCCAG7CTC7G 

C7GTCC7CCA7AAGATG7CTGATTTCAACAGGAA77ACGAGCCTA7AAGA 

AAGGCAAGAAAAAAv7TACACAC7GTCAAGAGAAAGCCA7CAGAA7AACCA 

GACTCGTAGCACAGACACTGGAA7TGTCAGGATATTTTAAATAACCGTGA 

CAAA7ACAT7AAAGA7TC7AA7GAGAAGGGGG7AGACATG7AACA7CACA 

7AGATT7CAGCAAAGAGA7GAAAC7CGAAGGAAAA77AAA7GGGAGCCC7 

AGAGTGAAAAACACTGTAGCAGAGAAGATGGGTTCATCCGTAAACATGAC 

ACAGCTTAGGAAAGAATCAGTGAAC7TGAAGACAGGGCCACAGAAAATA7 

CCAAAC7GAAA7GCAAGGAGGAAAAATAATGAAAGGGGGAGAGAGAAAAA 

A7AAAAGAACAAAGCA7CCAAGAGC7GGAGGGTGACAC7GAAGAAGAGAG 

CA7AGGCA7AGC7GGAATC7CAGAAAGAGAGAAAGAAATAACCCAAGA7G 

7AATGGA7GAGAATTTCACAGAAGCG7TG7CAAGCAACAAACCA7ACA7C 

CAAGAAGCTCAGAGAACACCAAGCAAGG7AAGTACTGTAAAAAAATAGCC 

CGAGGTATACCTCATTCAGGCTGCTGAAAATCCATGACAAAA.GAAGTCTT 

GAAAGTAGCCAGAAACAGAAGGCG7G77CCATTCAGAGGGAAAAGACACC 

ATTGTTGCCAGAAACCAAATAAACCAGGGCTGAAAGGGTAAAACTTTTTT 

7TTT7TTT7TT77TT7TTGGCCA7GCCTG7GGCA7G7GGAGGT7TCCCGA 

TCAGGGATCAAC 

Contig 113- (1300 bp) 

AAACGGATAAA7ACAGGTGACCCACAGGCAGAAGCTGAAGTACAAACAGT 
TCACAACGGCACCCAAAAAAT/iCCGAAGGCTCAAGGGTAAATCTGACCCC 
AGATGAAAGGCCTTCTCACGGAAAATGGCAAAGTGGCGCTGAGAGGCATG 
AGAGG7TCGAATAGATGGAGGGCTCCGCCG7T77CCCGGG7CCGAGGATT 
C AGTGACG7C ACG AC G C C AAT TCC TCT G AAAC GCCTCTCTAGG77 CAGT G 
CAGCCCAGACCCACTGGCAGCCGCCCTCGCTGCAGAGACAGCCCAGCTGG 
GTCT7GAGGT7CCTACAGCGAAGCAAAGGGTCTAGAAAAAGCAGACGTCT 
CTGGAAAGGGAGAAGCAGCCGATGGATTGGCA7ACGGCGACAGGAGA7TC 

ctcggacagtggcaccaggac;aggggtggacagagactggtgcaaccgag 
cgggcccaggaataagtccacacccacacgtaccatctcgttgtttattt 

ATT77T7CC7T7TCAGGGCCACTCC7GGGGCA7G7GGAGGC7CCCCAGCG 
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AGGAGTCGAATCGGAGCTGCAGC7ACAAGCC7ACCCCACAGCCACAGCGA 
CACAGGATCTGAGCCATGTCTGCAGCCTACACCACAGCTCCCGGCAATAT 
TGGATCCTTAACCCACTGAGCAAGGCCAGGGACTGAACCCACGTGCTCAT 
GGA7AC7AGTTGGGT77GTTACCAC7GAGTCACAG7GGGAAC7CCTT7AA 
TTTTAATTTTTGAAGGTTCAGAACTCTTTAATTTTTTAGTGAGGTATAGA 
TTATATTACGCACCATTTCTTTCTGACTTCGGTGCACGGCTTTTCAACAA 
ATGGGTGCTGGACCTGCTGGGTGCCTTCTTCAAATGAACCACAAGCCCTC 
CCTCGCGCCGTATGCAAAATTTAACTCGAGGGGCTCATAGACATAAACGT 
AAACTCTAAAGCTATAAAATTTCCAGAAGAAAACGTAAGGAAAACCTTTG 
GGGTC7TGGGCAAAGAT.T7C7TACCCATGACAGCAAAAT7ACAATC7ACA 
GAAGAACTGGTGGCCTTTATCGGCATTTAAAACACCTGCCCTTTGAATGA 
7GCTGTCGCAAAACCGAACA7GCAGCAAAACGGA7GCAAC7AGCAGGTC7 
CACACTCAGTGACCCACGTCAGAAAGGGAAAGACACGCCACGTGACATCC 
CTTAGATCCAGAATGTAAAACACGGCCCCCGTGAACCGACCTCAAGAGAG 
AGACAGACCTACAGACGCAGCAAA7TTGGGGTTGCCGAGGGGGATGCCGG 
Contig 114 (2000 bp) 

TGTGAGACCCCTTGGCGGGCCAGGACCCCGCAAGGTGACCGAAGGCCTCA 
GCGCCCCCAGCCGCCCCATCCCCCTCTTTCCCGACACAGGATTTTTTTCC 
CACCAAGCTCTGTTCCCTTGGTCACGCTCTCACTTGAGCAGCCTCAGGGT 
CTCCCGGTGCCTGTATCCACGACAGCGTGACCTTCTTGGTGTGTCAACCC 
AGGACCCCACGCTGGCCAGCCACGCCTTCCCAGAGCACCCCCGCCCATCC 
TCAGAGTCCAGAGGAAAGGCCCCCAT7GACCCCAGAAACCAAAACGCAGA 
GACTCTGG3ACGCCAGCAAGAACGTACACTGACTCCCACCTGCTTCAGGC 
ACCCAGGCAGGGGTGGGTTATGAGCGACCCCGTGGAAGGGCCTTCTTGTC 
CATCGAGGGGCTTCCAGGGGCTCCTAGACGGGGATGAGTGTGGCAACATG 
TCGCCGCATTACAAAAGACCCTGCAGTGCTGCTGGGATGGGTCCCCCGGC 
T AGAAAAGCAAAGGAT T CC AGCCC AGTCC AGT AGGAGG CGGCCT C GGAGG 
CTGCAGAGGCGCGGGGGGCGCTGACCACCACTCGGCAAGCCCCGTGTTGG 
AGGGGACGCCCGGCCCGGCTGCAGCCGGTGCGCCTCCGGATAAGCTCCTA 
AGAGGCCGCGTGCCCCATGCACGCGCGTGCACACACTCGCTGCCCGAGGG 
7CCTTCAGCACAGACC7TGTGCGGACGGAGGACCTGGCAGGGGTGTGGCT 
CTGGGGAAGGGGTCTGTCCCAGGAACCCTGTTCTGGATTTGGGGGTGGGC 
GTGGATATCCCGTCCCAACCTACAGAAGGGAGGGGCTTAAAAAGAGCCCC 
TTTGGTGTGAGGGGCCACCAATCC7TTGGCTTTTTCTTGGCCCACTTGGA 
GCTTGACGTCTGGTCAGTGACTGGGAGCCAGGGCCAGAGGGGGGCAGCCG 
GGCTGAGCCAGGTTCAGGCCAACCA7CTCTCGGCCACACTGCCGAGGTCG 
GGCAGCTACGGGGCCCCGAGAGACACAAGCCCCAGGGGTCCTTCCCCCCC 
GCCCCCTGCCCCAGATCACCAGGAGACCCAAGCAGCTCTGCCTCCCCGTG 
CCTGAGAAATGCCCCATCTGGGTACCCAAATCACCCTCCCAGAAGCTAGA 
GTGGGGGGCCCAGGACAGGGGGACCCCAGTTACAGAGCCCCAGGCAGGCT 
TCCCAGGGGCGAGGGGACTCCGTTTGGGGCACAGACGGAGGCAGAGCGGG 
CTGATGGATTCTCCCCCGGTTCAGGGATGCTGGCTGCCTGGCCTCCACGA 
GCCGGCGGTGCCATC7GATCTGATTAAGGCCTGCAGTCCCAGCTGGGCGG 
GCACAGCCTGGGGGCTCGGCGGGCAGGGAAGAAGGCGCTGTCGCCCCAGC 
CGGTCAGGCTCGCTTTCTCTTCATTTCCTCTCCATTAAAAGTGTCAGAAC 
CATTTATTGATTTTTTAAA'1'CAGGACGTGCTGTCCGTGACACAGCAAAGT 
GAACAAAATCAGAGCAAAGAGAGGCCAGGGCTGAAGGCCCAGAGGGCGGC 
GCCTCCAATCCGGGTTGTGCCCCGGGGCTCCAAGCCCCTTCTTCTTCTGG 
GGTCCTGGGCGTAGTGGCGAGGGCAGAATGCACCTGCCGTCATCCTGGGA 
GGCT7GGCCATCGCTGGCTTCTGTCTCATGACGCACCGTCGTTCCATATC 
TACGGAAACAGCTTCGCATTAACAGGCAGGGGAGGCGGTTGTTTCTCCTT 
TATC7GCCCACCATCGGCGCTGGGGCCACG TGG AGCCC AGCCGGCTGACT 
TCCCGC7CGCACGCAGGGCACTGA7TGCAGGAACGAGGACATCCAGCCCC 
CGCCTCTCAATGCCCCGGG7GC7GAGAGCATTTCGCCCAAACGGCTTGGG 
TGGGACAAGGGA7GGAGC7GTGCGCCAGGGGCCTGGCTGGGGCAGAAGGG 
GGCCTGCCCGTGTCTGCCCGTGGCCTCCAGCACCCTCGGCTGCCAGGCTG 
CTC7GGAGAGGTGCCCGGGGGCCGAGGGCCAGGGGCACCCTGT7CTGCCC 
CACG7CTC7C7G7CCTGC7GAAAG77CCACCAGACGCGTGCTA7ACCC7G 
GGAGTCAGGAGGATGGGGGA7AG77GGGGCT7GACGTCTGT7TC7GAAAA 
AACACCGT7T7CCC7GAAATA7A7A7G7A7TAAT7777CG7CAAGA7AAA 
AC7G7G7A7AGT7T7TCG7GA7GAGAAAACGCATCCA7CT7CCTTAGAAA 
GCCTGAAGAGGTACAGGAGCCTATAAAGGACAAGATGACAGATGCCTCTA 
ACGCACACCAAATGTGCGGTGGCCCCCAGGGGACCGCATAGACGGGGCGG 
CTCCAGATGGCCACCGTG7GCGAGGGACACGGTTCAGGG7GGCAGAGTA7 
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TCCTGGGGGGGGGGGGCTCAGCGGT7CCCAT7TCCCCCTCCC7TCCTTCC 
TTCATTTCTTTCCTTCTTTCTTTCTTTTTGTGGTTTTAGGGCCGCACCCG 
CGGCG7G7GGAGGT7CCCAGCC7AGGGGTC7AATCAGAGC7ACAGCTGCC 
GGCCTCCACCACAGCTCACGGCAACGCCGGATCCTTAACCCACGGAGCGA 
GACCAGGGATGGAACCTGGGACCTCATGGATCTTAGTTGGGTTTGTTCCC 
GCTGAGCCACAACGGGAACTCCAGCCATTCCCAT7TCTTGCTCCAGTTCC 
AAGAA77CCAATTC77AT7CCTG77C7TTAAGGCCAGAGGCGACAGCCAC 
GCCGAGTCCCAGAAGCAGGGCTCAAGGATGCTGCTGTTGACTGTGTCCGT 
GGGCGGGGGGAGTTGATAAGAACCCCCAACACAGGGTGGTGCCCAGCAAC 
GGGGGAGGGAGGAGGGGGGCTGGTGGGGAAAAGTCCCCTGAACCCCATGG 
GCTGCCCCCTCCAGGCTGGGGCACGACCCCGAGCCCCATGGCCCGAGGAG 
AAACGG7CCCAGCCCCAGGC7GGGC7CCCGCACCCC7GCCC7GACCCCGC 
Concig 115 (1895 bp) 

TCATGGAAGCCCTTATCACAACCTCGGATCCAAAACCCACTGCGCGAGTC 
CAGGGATAGAACTCGCATCCCCACAGACCCTATGTTGGGGTCTTAACCAG 
GTGAGCCACATGGAAACTGGGTAATCTATTTTTAGATGTTCCTAGGGTTT 
TTGGCCTTGCCTGTACGTGGGGACCCTGCTGGGCCAGGGATCAAACCCGC 
GCC AC AG CT GT G ACC C AAGC AG AGCAGTG AC AGC AC CGGATCCTT AAGC A 
CGAGGCCAGCAGGGAGCCCCTGTGTTTAGATTTTGGTGAGGATACTGCGT 
GGGATTCAGGATATTCACTTTGGGGCTGTTGGAATTGCCCGTCGCTGTTT 
AAGCAAAGAGAAATCCCTTCACTCTGTGTAACTGTGGGGAAATCCTTTAG 
TCTCTTGAAACCATTGCGTGTGTTTAAGAGTGGTAACTCTGCCACCATAA 
ATGCCCAGACCAGCGCCTTCCTGAGATCCGCTTTTGTTGCAAATA7CTGG 
TTTGAATGCITTTGATCCCCCGCACCAGACCAGGGTGGGCGGACGCCGCCG 
GGGACCCGACGTGACCATCGTGCTTCTGTATCCGCCCTTTCTCCGCCACG 
CGCCCCCTGGTTGCCTCTGGCTGCTTTTAGTGGAGGAACTGAAGCCTCGC 
CACCCAGACCCCGAGACCGCAGGACCCACAATGCTTCAAACACCTGCCCT 
CTGACTTTTACAGGTCAAGTTCGCCAACGCCGAATTTGCACCGATTGGCT 
ACAGAGAGCACGGTGGCGCCAAGCCTCCACTTGGAGTTTTATAAGGTCTC 
CCTCCAGCTCGCAATGAAAATGAGCTGTGATAAGGCAAAGACAAAATTA.G 
TATGAAATCCAGATGCTTCATCTACAATACAATGACCC;CGGGATTTGGGT 
CTGAGCGACTGAAATCAAGGTGGGCTTCCGGAGGGAGGCTGTTAGAGGAA 
AGGCATTCACGGAGCCTCAGG7CCGAGAGGCTTCCACACCCC7AAGAGGG 
CTGAGACGGCAAGTAGGGACCAAGCCCCGCAGTCGGGAGAGCTGGGCAGG 
AAGGAAGTCTGAGGTCACCCCCACCTGGGGAGGAACTGCCTAGAGAAGCG 
GGGGCGGGAAGCAGGGGATGCCCAGTCCCAAGACAGGGACAGGGCGGAAA 
GGGCTCTCTGCAGGCCCTCAATGCTGCCACAGTGTCCTCGTAAGAGGGAG" 
GCAGAGAGAATTGACACCGGGGAGACCACGGGACCACGGAGGTGGAGACC 
GGGCTGCCCGCGCGTGCCAGTTGCTCCCGAAGCCGCGCCCTCCCCCAGAG 
CC777GGGAAGAGGCGCCAACC7GCAGT7C7GC7AC7CGGGGACAGGGAC 
AGGGACAGCCCCCTGGAGCCGCCTCTTAGGGGCAGCATCCCCCAGAACCT 
TCCTTAACACACCATGTGGAGAGAGATGGGTCTGGGCTGCAGC7CC7GGA 
ACTGTTTTGCCCACCCGGCGAGCACCAGTGGGTGCCAGCCTGGGCTGCCC 
AGCCTCAGGGCCGGGGAGGGCTGAGGGCACTGGGGCCCGGCTCTGGGACT 
CCCCTGGCTCCTGCCCGTGCAGGACAGCCACCTCCCAGCATCTGCTTCCT 
GCCACCCACATCCCCAGGACCGTCAGCCCAGGCATGCCCCTGGCGTCGGC 
CAC7CACACCACAGGCCAGGAACCCAAGGGGGCAACACAGAAGGGCAGTT 
GCCATCTGCAGATGGAATGGACAAAC7GGGGTCCGTGATGATGGCAGGCT 
C7GCGCGCCCGGGCTGGCAGGGGAGCCAGGAC7G7GCGGCCA7CACAGGA 
AGGGCATGACGGGG7GAAAGCAAGAG7GGAAACC7C7GCCACCCGCC7GG 
GCGCACA7ACCGCCCACCC7GCAGCCCCACCCCCATTTGTTTGCT 
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Contig 1 (1040 bp) 



GCGCGCCGGATCCTTAATTAAGTCTCAGAGATCTGCGGCCGCGGCCAGGGTCTGCTTCTG 
GCCAAG7GTGGGGCTCTGCTCCATCCTGGCTCGGAGGTCCACCCATGGCAAAGCCTGGGG 
TCCTCCCACTGAATATTTGGGGGTCCACTCGTGCCAAAGGCTGGGTGTCCAGTGTGCCAA 
CGGTACATGGAAGCAATGTCTTCCCAAGGACCGTCCAAGGTGTGGTCAGGCCTGGACAGC 
TGTGAG7CCCTTCGGGACTAGACTTGGTGGCCGAACCCTAGGGACCGTGCCCGAGGGCCC 
CCACGAGGCCAGGTGTTTGCCCCAGGGACAGAACGGCCAAGGGTGGCCGAGGGTTCTTTT 
TGTTTGTTTTTTCTTCTTTCTCTTT1TCTTTGGCCGAGGGTTCTTAAAGCGCTCTCTCTG 
CTCTTTGTCCCGATCCTGAGCGGGCAGTGTCCTCGTCGGTGGGGTGCTGCGCAGCCGCAG 
CAGGGCTGAGAGAGCCCGGCTTGTCACTAGGGCGCGCCGGTGAGCCCAGCCGGCATGCCG 
TGTCCAGACG7TGGATGGGGCAGCGAGGGGACTGGGGTGCCCCAGCCCCCGTGGGAAGCC 
CGCCC7GTGGAAGCCGCTGTGCTCGCCACAACAAGCACCGTCGACTAGCTGGTGAA7CAG 
CGCCCGTCGCCCGCGTAArcCCAGGCGCTTTC7GCCCAACCTGAGCCC7CACCCCACACC 
CCTTGCGACCGC7CCG7GGACCC7GGGGCGATGAGGTGAACCG7GGGC7TGGCCATCGTG 
GTGGCAGACGGTGGCACACCCGTGCGCCTCTCGGCCCCCCTCCATCCAGGAGCAGAGTGr 
CCACCCAGTGGGGGCTGGGCAGGGAGCCGCCTCCACCTCCGCCCTGAGGGGACGGGACTC 
7TTCGACCCGGAG7GGGAAGGGACATATGCGGACGATGCCAGACCCTGTC7GTGGCGGGA 

GGGGGAGAAGGCCCTCT77GGAGAATTCCAGGACGGGTGAGGAACGTGTGC7GGPCCGG r * 
CGGGTCGGACC7GGGCC77G 



Contig 2 (9234 hp) 



GGCAACCAGGGGAAGATGGGGAAGCGGGGTGCAGGGGCGTTTGCGCGGGCCAAGGACCAC 
CTTGGAAATCTGGAGCCTGGCAGGAGCGGCGCAGGGTTGAGGGGCTGGCTTGGGCAGGGC 
TGGCTGGCACCTGGGAGCCTGGCGGGGTTGAGGTCCGGGCTCCCAGGTGCCCTATAGGCA 
GGGCAACATCGGCATGGGGGGTGACAGGCCCGAGCTGGGGTGCGGAGGGAAGAGGGGGGA 
GCCAGGCATTCATCCCGGTCAATTTTGGTTTCAGGTCGTGGCGGCTGGTGGrCAGGGGGA 



AGGTGAGGACAGCCGTCTGCCGGGCCAGGTGAGTCCCCTTCCCTCCCCAGGCCTTGTTTC 
TCTGGCCTCCTGCATCCGGAGGTTCTGGGGAGCGAGGGCCGGCGAGGCGAAGCGGCTGAC 
CCCCCGGCAGAGTGGCGGCGGACGACAGGCAAGGCGGGCAGAACAGGTGACACGTCTCAG 
GGGGAGCTGGGACCGGGCGGGGCTGGGGGGCCGGGGCCGTCCCAGGTGGAAAGAGCATCT 
CAAGCGAGTCTGGTGGGAGACC^GGCAGGGCTGCCAGCAGGGAGGAGACGCAACAGGCGG 
GGGGCATTCCAGGCCCGGGTCGGACAGGACCCGTCGGGGGTGTCAGGACAGTGGGGTCCC 
CAGCCGCCACTTCACCCACTGCAATTGATTTAGTAGCAGGTACAGGAGCGGCTCTGGCCG 
GGCCTCTTGAGGCCTGAGCTGGAGCCTCGAGGGCCGGAGAATGGGAAAGAAGGTGCAGTG 
TGGCAGACAGACGTCACCTGGAGGGAGCACGGCCGTGG<^CGGGCCCCAGAGAGATTTC 
GGCAGCAi^GACGCTGCGCGGGCCCAGCCTGCGGACGTGCGTTCCCACGCAGCACTGCGG 
CCCAGGGGCTGGCGCGGCAGGGCCCCCGGTGTCCTTGGTGGCACTGTGCGCCCTCGCCGC 
TCGCCCCTGGGACTGGCACGGCAGACAGGACAGCACCCAGGGGAGTCAAGGGCACTGACG 
AGACCAGACTAGGCGAGGCGGGTGGGGTGGAATGGATGTGACCTCTGGGGGGAGGGAGGT 
GGGGACGCAGGCAGGGGCGAGGCGCCGGAGCC7GGCGGCGAGCGAGGCCAAGGCGGGCCT 
CTGCGGG7GACAACTGAGCACATATGGGTACCTTTGCGCTCGCACCGGAGACAGGTGAG7 
GTCTGGCCCCGGCCTGCCGCCCTCCCGGCCCCGCCACTGCCTCTGCCCTCCCCCTCGACC 
AGGGCCCTCTGCT7CCCCACAGCCTCGTCTCCAGTGGGGGTGGACACACTGCCAGCACCA 
CAGGCCGGACGCCAGGA7G7GC77GGAGG^CATGACACACTCCGGTGTGACGGAGAGGG 
ACAGACGTGACGCCGTCCGGCC!ITCCTGGTGAGCGCAGGTCCAGGCCTTGGCCCCCAGGC 
CAGCCGC CCCACCCCCCACCCCTCATGGCCGTCTTC7G T CCC GC AG AAC AC7CT CGGC7G 
GCCCCGCGGGGGAGCTGCCACACCCAGCGTCTGTTCCTTTGCCTTCCTGAAGGAGCACGT 
GCA7GAC7GCTGC7C7C7GGACCCCAGAACCC7CAAACGACAAGG7GAGGCAGG7CCCGC 
C7CGCCCCACACG7GGAAGGGGCG7GGGCGAGAGCCGGGCGCTCACGG7GCCCCCC7CCC 
CCTGCAGAGATGGTGCTACCCAGCTCATGCCTGGGCCTTGGACCCGGAC7TCTTCAAGTC 
C7CC7AGC7C7GAC7CAAGAATAJGCTGCATTCTGGAGCCACTACACTACTTGACTCAGG 
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AATCAGCTCTGGAAGGTGGGCGCGCGCTCCTCCCGCTCCCGGAGCCCCGCCCGCTGCCCG 
CTCCCCGCTCACGTCCTGTCTC7G7CCTCGTCCGCAGGTTGAGCCAAAGGAACAGACGTC 
CCACACCACCGGACCAACGGCACCCGCGGGGTTCCCCACCCCCCGCCCGGCCACTCCACC 
TCGGCGGCCACCCCCTGCTGCGCCCTGGAGACACCACCAGCCTCCCTCTCTCCCCTTCCT 
CCTTTTTTTCCTCTGTCTTTTCTCTTCTCTTCTTTCCTCTCCTTTGCTCAGAAGACTCGG 
GGCATCCAGGAC'TCTGTGTCCCCGTCCTTCCTGAATTAATTTGCACTAAGTCGTTTGCAC 

tggtttggagtcctggaaccagccccgggtctcggagcggg7gtgtgagctgccgag7gg 
cctggcctcctcggcccgcgcccgctcagcacctgccattgtccatctctgtctgggggt 
gactgggtgggggcctgagtgtgtgcggccccgccctcccctctcctagtctggaagctc 
cgaccaccgagcagacctcaaacgctgcactgagtgtccatctcgtcatgtgcccctcct 
cgccagggccaccccagagccctggactcatcaataaactcagttaccggaatctgtctc 
aggggct7tgcaa7tgggc7ggggg7gcgccggggaaggggggga7gaga7ggggaacat 
gcaaggaaggccctgtgggctgggggacacagaatggg7gcggagggggc7cacaggact 
cggggggtaatgaacgtggggctgggcgcaaaggggagtgggacgtggggatcagggcgg 
ggggcctggaggatgcagggtccctgcagggaaagggggccgagggcgtgaggcatgtcc 
tcagccctgagaggccctaccccacaaagcacagcctgcgcgcgacctccaggcccccaa 
acccccgccccagaccctcaagccctggtccagggcagtgggtctgactcgcggaaggaa 
catgccacccaggctggccacaccactgggacgcccatgggcggccactttcatcaagag 
cctggcacgccctgagtgctgggctggagggcacagagggtccccctcccctcacgcttt 
gcgg7gctggggcaccgcaggagtgcccaacaggagaccccaggaagtctgctgggc7gc 
agcgaagggcagggtaggggggcggcccacaggggcccagctcagtaggcaggtggcagt 
gggaggcggcagaaagttggaaagggtggactgggcacgtcaccatctcgtggcggcagc 
cccggagccacggccttgggtgcactgcagcccccacggttggtgtcccggtcccaggca 
ccagctgggctggtgacgcccctc7gcctctgcccaccccccccaccgcccccccgccag 
cctcccagcccctgggcgcctggcgtgacgctgggaacgcgagggagcaggcctcggaaa 
cagggctgggtccttgaccccttcctctgctcagggcagtcaggaaatgcctacggggcc 
gactgaccgagaggagatagcggaggcctgggagaccccgcgctcgtgccgttcccagcg 
tccggccgcgtggcccttggctggcctggtttgggcccgatgagctcaccccccgccccc 
cacagcctccccgcgtctggtctcctctctgggccctgctgtccctcctgacgc-joggaca 
gagccctccagggccccggggggacggtccccggtcagcagggcgggtgggcagcacagc 
7gcgtttggtga^\gcccc7gcccaaagcaccctcagcgtttcctc7gcgcgtccggccgc 
ccccggaggctttcccaagtccaccjc;gcaactcgcaggcgagcccactccacctcc;atca 
cgcgggtttggccagcggcagaagcac7cgcccttcaggcgtcaggagttaagcccctcc 
.aaggcccc-gtgctaatcagctgcctctcctggagcttcgcaaagcgggctctcagagccc 
agcttcccgggggctcaccgtggtggcatgggcaccacaggtggccggaggggcaccgag 
cacgacggggctgtggggggtggaggagggaggt7cg7gactccgaacc7cta0tgaggc 
acacagaggacacgcccgcttccaggggagtcagcctgcgaagggcagaggggctg7agc 

CTCCCGGTCACGCCCTCGCCTCTGCCCTGGATTCCTCCTGGGGGCCCGCGGCTCGTCGGG 
CAGGTGAGTtJCCCCTGGATGGGCGTAGGCTGGGGGGGCAGGGAGTGGGGGAGCCCCGAGG 
CCCTGGGCCCACAGCeCTGTCTTGCCCCACACACAGGGCTGTCTACACTGGGTGCCCACT 
TGCTCTGCTTCTAGGCTGTTCCCTGGGCAGCTGCCTGGAGGGCCGTGGGCACAGTGCGGG 
CAGCCAGTGGGGAGGCCGGGGATGGGGCCGGGGATAGGGACCCCTGCCCCTGGGTGAGCC 
CCACCTGGGCTGGGAAGACACCAGCAGCGCCCCTTCAGGTCCATGGACCAGGGGACCCAG 
GGTGGACTGTGT7TACCTTCAGCCCAGGCCAGTTTCCTGCTTGAGAAAGCCCGGGAGGGG 
GTGCGGGACAGGCCCGGGCCCCCCACGCAAAGGCAGTTTCGCAATGTCCCTGCGCTGACT 
GAAATGTCACCAGGCACACGGCTTGAATTTCTCCCCCAGACCTGGCAGGGGCGGGGGTGG 
GGGCACCGGGCTGCTGGGATCTTGGCCCCTGAACCTCCCCCGGCCCTGCGGCCAGGGAGG 
GTTTAGGCTGAGTGACAGCCCACGGAAACCTGGACCCGACATGTCTGTGTGTCCATGTGT 
GTCTGTGTGTGCGTCCACCTATGCGTCTGCGTGTGTGTCCATGTGTGTCCACATATCTGT 
GTCCACG7GTCTGTGTCCACGTGTCTGTGTCCACGTGTGTGTCCACGTGTGTCCATGTGT 
CTATGAGTCCTTGTGTGCATCTGTGTGCCCGTGTGTCTCTCTGTC7GTCCCCTGCAGTCC 
CCGTGGACCTGTCTCT7ATACACATCTCAACCTG 

GCAGCGCCCCTTCAGGTCCATGGACCAGGGGACCGAGGGTGGACTGTGTTTACCl'TCAGC 
CCAGGCCAGTTTCCTCCTTGAGAAAGCCCGGGAGGGGGTGCGGGACAGGCCCGGGCCCCC 
CACGCAAAGGCAGTTTCGCAATGTCCCTGCGCTGACTGAAATGTCACCAGGCACACGGC7 
TGAATTTCTCCCCCAGACCTGGCAGGGGCGGGGGTGGGGGCACCGGGCTGCTGGGATCTT 
GGCCCCTGAACCTCCCCCGGCCCTGCGGCCAGGGAGGGTTTAGGCTGAGTGACAGCCCAC 
GGAAACCTGGACCCGACATGTCTGTGTGTCCATGTGTGTCTGTGTGTGCGTCCACCTATG 
CGTCTGCGTGTGTGTCCATGTGTGTCCACATATCTGTGTCCACGTGTCTGTGTCCACGTG 
TCTG7G7CCACGTGTGTGTCCACGTC7GTCCATGTGTCTATGAGTCCTTGTGTGCATC7G 
TGTGCCCGTGTGTCTGTGTGTCTGTCCCCTGCAG7CCCCGTGGACCTGTGTGGTCTCTGG 
TGTGCAGCCC7ACCCGCGGCCCGTCCCAGGCTGAGTGTCCCCAGGGTGCAGCACAGCTGT 
GACGAGGGTGTGGGTCCCGCTGGCCGTGTCGCTGGGCTGTGGGCCCTATCCTCTTTGTGG 
CTGC7C7GCAAGGCC7GATGGCTT7TGTGTGGCCTGGCCGTTCGGGTCCATGCCCCCTGG 
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AAGAGCAACGTCTGAGCTAGCTCCACGCGTGGGTCCATCTCGGCCCAGGTTTAATGAGCC 
ACTTTCAGGCAGGGATTGCACAGGAGGCAGGGTGGGAAGTGGCTCTGCTCAGACCCCTGA 
ACAGGGTCTGGAGATTCTCCAAGGGCACAAAAGAACGGACGATGCCCCTGGGGTCAGCGA 
CAATGCTCCCTGAGAAATCTTGGCACACAGGGCTGGGCCTGCGAGGTGGCCCCTCGCCCC 
ACCCCAGCCTCCTGGAGGACAACCGTCCCCCTGCTCCCAGAGCTGGGGGGCGCCACACGT 
GGGGCACAGGGAGCATGGGCCCGATTCCAGGCCTGGGCTCCCTCTCGTGTCCAGGATCTC 
CCCGTGTCTTGTCTCAACAAGCCCCTGACTTGGAGGCCCCAGGGTGACCCCTTAAAGGGG 
GAACAGAAGGTTCTAGAAGGAGCGTGGCCAGCTT7GGCTTCCCTAGGGCTGTGGTGACCA 
CACTGGGCCACGGGCCAGGCCACCCCACCCGCCTCCTTCCCCCTGGCGCCCTCCCTTCCC 
CGCACCTCTCCCTGGCCTGCACCTGGTGACACGGC7GGCTCCCAGCCAGGGCTGACCCGG 
ACCAGCGGGGCCCCTTCCTGGAAGCCCACCTGCAGGCCGGCTTGCTGGGAAGGGGCCTGC 
TCCTCGCCGGCCCCACCCGCCCGGGGCCGTTTCCTGGAAGCGGTCACTGGATATTTTGTT 
CCTTGTCAGCGCCGAGCTTGCATAAAGCAGACACTGACCTCCTTGTCCTCCGGGAGCACG 
CGCTCCATCACCGAACACCTGGCCGGACACAGGCGGGCAGCCGGGCCTGGGGGAGCAGCG 
CGGGCCTCGGGCCGGACCAGCAAACGATCACGGCGCCGAGCGCAGGGCCCGCGCCGCTTC 
TGCAGGCCGCCCCCACGTGCCCAGGCCCAGCGGTGCCCATCCTGCAGGCTGGGAGGAGGC 
TGTGGGCGCAGAGCTGAGAAGGGGGCAGAGGCACTGGGGGGGCACAGCCGTGTTCCCACA 
CTTTGCAGAAACCTTGGCCGGCCTGGATGTCTTGCT3GGAGAGCTGGGGGAGGGGACAGG 
GCAGGAAGCCGGTCCCCCCGAGCGGGGTAGGAAGAGGCCTCGGCCCTGGGAGGAGGAGGA 
GGGGAGGGC AGTG AGATGGAAAGAGCACCAGGGGCTCGAGGCTTCT TT CTGG AAC AAGGA 
CTAGAAGGAGGAGGCCGGGCAGCTGCTTGGGATGCTTGGAACAGGCCGGCCCCAGTGCTC 

acagggacgtgacctgcgggccggtcccgggcccaggcgggctgggagggcgcctggtgg 
gtcagcgccactcagagccctggcagcagggggcctgggcacggctgcaggacagagctc 
aggacacagatgggggcgaggactgagtggggcaccacagatgctcccaggaggtggcca 
aggagtggccttgggatcccaggatggccctggtcccagaagatgcggcagcccaaggga 
ccaggccagggccgcagggggccacaatctgagcagggctcaggcccagggcagaggccc 
cctcccacccagccctccctgggcccgcctctcc 

gtgcaggcagtgggctcagatggggcagacatgagaccaggtccagggagaagcgcgccc 
ccttggcttcattcaggtggctttcagaccgcgccccgtgcgtggcaaggcccacagcgc 
tcaggagcacacagacccccaccacgggctcccccaggttgggcggtgacatcagccctg 
tgtcaacagcaggagctggcagc7ccccaccggggct7agggagcggggaccctgagcca 
ccctgccaccgccccaccccaccgtggcccacacgagggcccgctgctctgggtctgggg 
ccaaggccccccaggcgcctggcactgtctgcccctccc:gctggctctccgtctccagtg 
tccccgccagagagcatggggccacaggcctgaatgccaccctcttcctccctct(;gagg 
gggcctgaggttttgggggttcacagagtgccctccggggtgggtccaggcccagcgagg 
caaagcggaccccagggagtcccgcggaatgtgggacagcccccccgtagatctcggggg 
ggccaagctctggttgacctccatcctggggctgtgggcctttggtcagtggggagggtc 
atgacacccagcccaccagctggtgacagccctggacgtgccggctcagggctggcctgc 
ccctgcagccttgaac:ccctgttctctgggagtggggccgcagggggcgccgggccaggg 
7gagagacgagagcctctc7tcccagaac77ctgcc7gcga7gaggacccagcaggggcc 

TCTCCTCACCAGAGGGCCTCTGCCGGCTGCAGGGCCCCAGAGAGGCCCAGAGGCTGGAGG 

ccgggccttgggaagaggccggacttccagaaaccagctgcccgctccgcagcacccagc 
gcccacttgggaggggggcgcgcccccgtgccccgcccc-ggtccactgctggggccggca 
caataaagtttgtccctgctggttactgtccgtgtctgagaggtttctggagcctggcca 
caatgggcgtcaggatgcggctgggagggagcctcgcgagtcagagtgtgctggtctcgg 
acaggccccggcgcccccagcccgtgctctgtggacagatgggtgggtgggtgggtgtcg 
gagggggttggagagggtgggcgggacgaggggcttcctgcactctgtcccagggaagcg 
gggaccaaggagcggacagcccccggtcaccaggagcgtcctgtccctctcaccccccgg 
gacaggtgagctccccggagccgcccttctgggacaggaccccacggccaggccacggcc 
ccccccaccccgtggtccctccgtcccacggccggcctggggggccacgggcccagggcc 
cccgctccccgttggccctccgagggtgaacgacctcgcctgggacgtggggcagagggc 
aggcgccaagagtgaccccctgggacacgtggctgtttgcagttctggaggcagcggaga 
taaagcggctgttttcccagtgggctcagggccagaggggggcgaggggcagccccagtc 
aaggccgggccgctgcctcgggctcccctctgtgcggagggagggggccggttgcacagc 
agcccctgcccgccgcccgcccgccggcgcaggcaccgtgggacccggcctggtgcccct 
cccccgcccctgctcaggggccagccctctctggttcccaggacgcccccgccccgcagg 
cggccagagagtcccagagtgttaccctcccacgtgtgggatcctgtcatatgcgacagc 
ttaactcaggccgaatttcatgggtcctggatttgggtgggcacggcccctgcagagcgg 
ggctggaagcctaaggcggtgggcgtgggggtgagaggcccgcagacaacaggagggagg 
ctgggacacttcaagggttgacatgctatgcctgtcacggataaatgc 

Contig 3 (5347 bp) 

AGATGTGTATAAGAGACAGGGGCTGGGTGGGAAGGACAGAGGG7GGGGCCGGAGGAAATG 
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GGATGCAGAGCCCACCGTGCACGCTCTGCTGGCCTTTGAGCCTCGCTGAGTCGCAAGAAG 
CCCTCGGGCC7GGAAACAGACCCCCGGCCCCCACCCCCACCCCGGCCCCCGGAT7ACCCC 
GGCATGGCTGGAGGGCCCGAGAAGCCACCCAGGCTTCCCGTGCCGAGCTGGGTGCTGGGC 
CCAGCCGAGCGGGCTTGACGCCACGCTTAGCCCTCCCCAGGGAGCCCAGGGTCGGAAGGA 
AGAGGCCGGCCGGAGGGCCGTGGCCGCTCAGGCTGGAGGGGGCCCCCGGGTCAGGATGGG 
CCCCAGACGTCCCCGCTCCCCGGCCATCCGTCACGGAGCTGTCACCCAGGAACGTGCTCC 
AGACGTGCTTTCCTGCCGCCGAGGCCCCGAGCAGGCTCCAGGCGCCCCCACCCCCGAACG 
CCCACGCACACCCTCGGTCTGCGAACACCCTGCCGTCATCCGGTGGCCCCGGTTCCCGCC 
GCCCGCGCCATCCGGGTGCCCCTTCCTCCCTGGGTCGGGGGCCATGCCCTCAGCGGGCAC 
GCAGGCCTGTGCAGGTCTGTTCTGACTCTTCCCCAAAGACGCAGGCCGGCTGCGGGCGCC 
CCGACCTCGfCTGAGGCCCGTTTGTGCTCACTGGCTGTCTCAGAAAGGGGTGCCCACGGG 

aagcgcgtgttcc:ttgggccgcaaggcaagggagcccacccc:aaggtggctgagggcaaa 
tggcccagggcctctaaggagtccctgggggccgggccggcctgcagcttgaggaggaga 
gcccjtggctctgctcccccgggcaggtgagcccacggcagggggctccccagcagccttg 

GCAGGAACCAGTGAGGAAGGGGTGAGGATGAAGGCAAGGGGGCCTGCGGGGACTTGGGCA 
AAGCCCCTGAAGAACTGAGTTCCTCGGAAAGGCCGGAGCCCTCAGCCGAGCCTCGGCCTC 
CGAGCGATGGAGGCGGCCCACCTGCGGCCCCAGGGTGCAGCTGTGCATCCGTCCCCCTCG 
GGCCTCCCCCTGCCCCCCCGGCCACCACACTCTCCCCCTTT7GCCTTTGATCACTTGAGT 
GCGACAGCTTGTGCGGCCTGAGCCCCAGAGACCGCTGCCCCCCTSCCCCCAGCCCCACGG 
GAGCGTCCACCTGGGCCTGGCCTGGGCACTCATCCCTCCCGGATGAGGCCTTTCTAGCCT 
GGGCCGCCCCGGGAGCGGCAGACCCAGCCCCTCGCCCCCCTCCCCCAGTGAAGGTGCTGC 
CTGGTGGTCTGGGGAAGCCCCT(;CiAACAGGGGGCGCAGGTCCCACACGGGTGCTCTGGCC 
TCCAGCTGCCAGGGAGGGCCGCGCTCAGGCCAGGGTCCCCTCCACCAGAACCGCCAGGGC 
.CCTGGGGAAAACCTGTCTGTGCTAACAGGGCCGCTCCCCGGGACTCCACGGAGAGGTGCG 
AGGGACCCCTGAGCACCCACCGCCACTAAGGGGCCCAGCCAGCTCGCGGGTGCAGGCAGC 
CGGCTGGGCGCTCACATGCATACTGCTCTCTGGCTTTGTGTGTGCGCCTGGGTTGGGGTG 
AGCGGAGGTGCCCGAAGGCGGAAGAGCCCACCCTCCACTCGGGGACCTATTTCAGCAAGA 
AGACGGATGGGACTGCCGGGCATGGACAAAGGAACAGGATGAACCTTCTGGAACGCACAA 
GGCTTCCACGGCTGACCGGTCA7AGGAAGGCGCGTCTCTAGGCCAATCCACCGTCCACCG 
TCCATTCCCCAGCCCTCGAGAGGGGGCACGATGGACCGCTGCAGCG7GAGAGAGCTCTGG 
■GGCGCTCCCACAGGGCAAAGTCCCAGGGCACTGACCTCAGAGCCCAACCAGGCCACCGGG 
GCTGGGCCCACCAGGGAGCCGGGGCCAGGGTCAGGG7CAGGGCCCAGAG7GCGGGAAAGG 
GTGGCGTGTTGCTTGGGGCGGCGGGCGCGCAGACGGCCCCTCGCACCCCCCGACAGCCCT 
GGAGCTGAGTGAAGCCCGCGGGTCACCTTGGCTGGGGTTGGGGTC7CCTGCGACCGGCAC 
CCCAGCTCAGGTCATCCTTGCTGTACCGCAGAGGGGCAGGGCTTCTGAGCAGGGACAGGG 
TGGGCCGCGCAGGAAGCCCCC7TCTCTCTGAGGCTGCCCCGGCCCTGGAGCCTCTCTGGG 
GCATCCCACCCCTCTCACAGACGCC7CCCAGGAGCCCCCACTTTCCTGCTGCGTCGTGAG 
GGTGTCTCTCACCCGATTCCTGGCCCCTGCAGGTCGAGTGAGTCCCTGCTAAGCCTGGGG 
T7GGAGCAGGTGCAGGGCATCACCACACAGCAGCAGAGGCTGTGGGGGCCCC7GAGAGGC 
GCrCCCAGGTACCCTCCTCAGGGGGCTGAGCCCGGGGTTGACCCGGGACCTCGCCTGCCC 
CAAAGCCGGCGCCCTCCTCCCGCCCGCCCGACCAGGGCCAGAGAAGCAGGTGTGGGGCGG 
CACAAACCCAAGTCAGCTTCCAGATCCTGCTGGGGCCGCGTTGAAACTCGAAGCCCCCAG 
GCTGGGAGGTCTAGACACCCCTGCCCAGACCGACAGCCTGGGCCTGGCTCACAGCTGCCT 
GGGGGCCCAGGGGTGCACC7GCCC7GTGGGTGGGGGTCAGAGGGCAGGGAACCC7CGGGA 
AGGTCCCCCAGGGTCAAGGTTGGGCCTAAGCTCCGGTGACCTC7GGGAAGTC7GGGGC7G 
GGTTTTGTTCCCAGAGGAGAGAGGGCCAGTAGCCTCAGAGGGGCTGTGGCACGGTGGGAA 
GGCCCCAGGTGACGCCAGAGCGTGCGAAGCAAGCCCCCTTGACTGCAAAGC 
GCAAAGGGCAGAGGTGGGGTGGGAGCCTCGACCCCCCGAGCCCAGGTACACAGGGGGAAG 
GGCGAGGGATCCGGCAGGGGCCACACCCGCCACCCCAGGCAGCCCACAAAGCCTTTGGGC 
CCGGAGCCCCAGATGGGCCCAGCCCAGCTCTGGGAACAGTCTTCCCAGAATTCCCCAGCT 
CTGGGTACCAACAGGGCTGCCCGGCCCCCAGAGCCCTCGGfiCGGGAGACCCTTCCCCAGG 
GGGATCTCCTAAGTGGCAAGGCC7GTTGGGAGGGGCTGGTGAGAGGCCACTCTGGCGGGA 
AGACCCCCAGeCACCTGGAGCCCCTAGCCACTGCCTGCTGCGGCTCCCTAGGGATCCAGG 
GCCATCAGAGAAGCTCCAGCGACACTGTTTATTTTCAAATGACACTTTTTAAGAAAAACA 
GCCTCACCCAAATGCTTGGCCCTGAGTCTGGAATGTGCAGACAGACAGCTGCCCCTCCCC 
AGAGCCTGCACGGCCCTCCGGG7GGGGGAGGAGCAGGGGGCACCCCTGGGACCGGGCCGC 
AGGCTGTCAGGGCACGGAACGTGTCTCTGGGCCCTGTCCTCAATTCCCGGTGCCCAGTGG 
CCCCAACTTCCCAGCAGACCCAGCAGGGCCCCAGCTTGTCTTGGCCTGGCCGCTGGTCCT 
GTCACCCCAGGCC7GGAGTTCTGGAAGATTCTGCTCCTGCTCCCGTGTGCACATACCACT 
CCCCGGGGCAGCCCTGCACTTCTGTTCCTGCTGGGCTCCCTGCCTGCATCCGTGAGGCCT 
GCAGCCCGCGTGATCTTCCAGGTCCTCC7CCGAGCCCCCGCCTCCAGGAAGCCC7CCAGG 
AGAGCTCAGGAGGGTCGGCTCCC7GCGCGCAGCTGTCAGACCCCTGGGCCCACCCCGCCG 
GCTGCTAGGGTCCAGGTTCCCCACAAGCCCTCGGGCAGAGGCTGGGCCGCTGGGTCCCTC 
GGAGACAACTGGCTCCGAGGCCTTGCCCTAGACGGGTTTCCGGGAGCCCGTCCCCAGCGG 
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C ACC C AC TG AG TTTTG AAC ACTTGG CG C C AC C C C C AC ACC CC AG GCGG T GGCC AGG AGGC 
CTCCTGGGCAGCAGACAGTCCGTGAGGTGGCCCTGGGGTGGCTCCTGACCTGGGCGCTGG 
CCCAGCCCTGGGCACAGCT7TCCAGATCTTGCCTGCCGCTTCCTCCAGGCTGCCTCGGCC 
CC7CCCGCCTGGGGG7GCCCAGCTT77CCTGGAGGATGCCCACCC77GCCCATGG7CAGG 
GAGGGGCTGAGAAACCCCACCTCGTGCCTCTGCCCGGCCTATGCCAGGGGAACCAGGTTC 
CCTCCCGCAGGAGGGGACCGAGTCCCTGACAGCCCACTGCAGAGGGGAGGAGGTGCCTGG 
CTCTGCCCCCAGCCCCACCAACCCCGTGGCTTCCTGTTTCGCAGCCCACAAAGCACTAAA 
GGCCGCAGG7CCTGGAACA7CAAAGACCCGGGAAGTCCATTGTA77GAA77GAG7G7AAA 

tgagcctgaggcctgtggcttgcgtttcccacaattaccgctgcccgggaagggctccgg 
aaccgacacagcccccagggccccttgcccatgtggggagcccaggctggcctgaagaag 
ccccataagg7ggaccccactttgagcccccacgagagtcggccaaggaccaggtcaggg 
gctgcccaggctctgggcctcctctgcctgccaggtgggctccctcggggcccagcctgg 
cctgcaggaccttcccacgctgagttccccagcctcgtatgagcgtagtggacggcagcc 
atgcccagcac7caggggcctgagggacagagcgggaactccagcccccggg7cctcggc 
ccctaggatccttctaggtggggaagcccaagggagcagaggggtgaacgcagctgtgtg 
gggccccaggctgccgagcagacccctcctgctccactcctcggccgagtgggcgccgag 
atgccggggcagtgccatttcccaggcgccaccggaggctcccacagggagtgaggcacg 
agctgggagggagggcgggggggctggggaggcagagagcggaggccggaggccggtgag 
gaggcccggagcgggcctggagtcaatgacccagggat7atcgtgc7gggtct77ggaaa 
gttggctgagcaaacgccggagccaagggtcagggagacgc;gactggcggggccccgcgg 
cxccctttcccctttctggaaaaagcctgtttcccaggtcaaaatccagctcatgatccg 
ccccctttgggactgatgttcagaggcccagtcgtcccagcacctctgtccaccgccccc 
cccacgc7cccggggccgccaacccctgtgggctgcgaggtgcgggcacc7ctcccttcg 
aagcaaagccctgccctgcg7gggcagcgtga7ttcctgcttctctggggctgcac77tg 
actggggtgggggggtgg 

Contig 4 (1592 bp) 

agcco::tcagcccctccgagcagctgctgggctcagcgggctcgccccccgatgtgcggc 
cctccataatcaatcatggagggccgggcccggggggggcgggccgacctgtcagccagc 
tccaagggcagggacagctgctgttccggagggttcccaggggccagccccaccagacag 
cgccctcggccccccttccccgaggggcacccccacggagggcccagaccggaggcactc 
ggggcccagagcccagggc.aagagtgaaggcagcgccggtgggagcggcggtcagcgggg 
•tccaggcttcagttcccaagga(iccccatgccctgagcccgcactgagccctgtgcagcc 
tc7gggtgccgccgac-gcccgccacccccccccccaccagcc7ggggtcgaaggagggag 
ggggtggcctgacggatggtaacagctgctccccccacctcgccggcgtggacagggctc 
gct7ctcctgcccgagcccccggctgccccatccgtcacggcccacccaggactgtgcgt 
ccagcctccctccctcctaatccccccgcattttccgaattctcgggccactgctgcttc 
c7cc7caaat7cctggcccccctcgccccatccccgccatgggaaagggccgcga7gcca 
ggacacttgctcgtctcggccgggcggggggaggagcagctggctgggcccggcagctgt 
gaggtgcgggggtgccagggagaagggcccagattagggggcgtcatgggaaagctggga 
gggaacgctacccagagcccctcctgccgcagcctgtgctgctccctctccgcatttctg 
gcctctgagtgctccctggagggaagggaccactgtgtcctgccggcctctggctctgcc 
aggaatgtccatctgtccgggccgggttacctggctcagagcgtgggtaccagctcatcc 
agccctgacgcctgctctcgggaacagtggatgggccaggcgcccccgtcacaccccgca 
gc7gggc7ccacagacgggcccgggatggccacggagg7ggggggcggccccagggcgag 

GCTCCCTCCTGGAAGGGCTAGAGTGTGGGCTGCGCGGAGAGGGAGGCCGGACGGCCAGGC 
CAGGTGCAGCCCGGGGCAGGTGCTGGTGGGGGCTGTCACCCACGTGTGCAGCTCAAGGGT 
CCAGGAGCCCCAGGGACAGAGCCTCAGGGACAGACCCTCAGAGCCACAGCAGGAAGCC7G 
GTGGCAGTAGCTGGCGGGGCCGTGGGGTGCTCGCCCCTGCAGACAGAGGCAGAGGCAGGC 
TCCCTGCTGATGACAGGGGCTTTCTCTGTCCCCTGGGGGGCGGAGGGGGCCCGACCATGG 
ACCCCGGCCCTCCTCTCGCACGATTCCCAGGCCAGCCTGGTCTCAGGCAGTCCAAGGTTG 
CACAATGGTCTCCA7CCTCCACAGTTGCAGAGCCAGCACTCTCCCACTGGACGGCGGCCC 
GGGGTGGGCTGCACCGCCGC7CAGGGCTCAGGGCCGCGGCCGGCCAGCCCNCCGCAGGCC 
T7GACCC7G7C7C77A7ACACATC7CAACCC7G 

Contig 5 (831 bp) 

7GAGA7G7G7ATAAGAGACAGGCC77GACCC7GGGCC7GGCTCAGC7GCGCGCCC7CC7C 
C TTGC AGC 7C C GCCTC G AC C CC ATCC ATC AGC C AT T T T C C 7AC C C 7 7C C 7 G7 AAT AAAAA 
ACCCGAAGCCGCGTGGCCCCGTGTCCGCTGGGGTGACTGCGGCCTGCCTGCTGCTGGCTC 
CCACC7GGGCCCGGCCCCCTGAAAACACACACCCGGCGATGGCTTGCCCGGGGCCC7GGT 
GGAGGGGCGGGGGGCCTCGCCTGCC7C7TGTC7GAAAT7T7CGG7CCCACA7GCCCCGAC 
TCC7CTCCCGGCCCACCCTGCAGGCCCGGCCGGTGCCCCCCCCACT7TCCCGAAGGACGG 



SUBSTITUTE SHEET (RULE 26) 



WO 00/36143 



PCJYEP99/10209 



44/48 

FIGURE 8, CONTD. 



ACTCAGCATTTCCCAGGGCACCTGCTGATGGTGCCCAGACCCCGGGGGCCTTCCCGCCGG 
GCGCGGCCCCACGTCGCCCCTCCAGTGGCCACAGCGGGCCTGGGCCAAGGCTGGGAGTTC 
TG C AC GGG CCT GGG GG AGGAAG GCGGGGG AG AG GGG AC AGTCTCCT GGCGGGG ACGAGGG 
TGGGGGCAGCAGGTGGGGAGTTCCCACAGCCGGGGCAGCGGGACGCCGCTTGGCTGCCCT 
GGGTCTCACCCGGGGACAGTGCCCACCAGGAGAGAGACGGCAGACAGTACAGCCCACCCG 
TTTTATATCCTCTCAGGCGGTCTGTGCTTTATTGGGGTAAATATGCAGGACATAGAAACT 
CTGCCACTGGACCCCTTGGCCGGGGGACACAGCAGCGGCATTGCATGCTTTCTGGGTGCA 
GCGCAGCCAGCACCACCGGCCAGAGCACCCCATCTTCCCGATCAACCGGAC 



Con tig 6 (4634 bp) 

CTCTGGGCTAGCACCGTGGGGGCTTTGCCAGAGTGGAACTGAACTC-GGTCCACCCCGGAG 
CCCAGAGGGCGGTGAATGGGAGGCAGAGCCCATCCTGGGAATGGACCACAAGAAAGGGAG 
CGGGGGTGGGGGAAGGGGCATCAGATCCTGGTCCTTCCTTGTCGCCTGCGGTCCCTCTGC 
CACCACTCCCCGAAGCTGATCTGGACCACACGCGTCGTTAAAGCCGCCATCGAGGCCCCA 
CTTCTCACAGACGGAAGGGGGCAGAGTGCCTTCCTCACCCGCCTCGCCCTGGGAAGGCCC 
CTCCCTGCAGCCCAGGAAGCCAGCAGCAGGTGACAGAGCCAGGGGCCCAGGGCCCCAGGG 
ACGGGCTCGCC-CGCCCGAGCCGGGGGTCCCTTGGCGTCCCCATCCTCTCGTCCTGGAGCC 
CTCCTCGGTGACCACAGGAATGTGCAAGGCGGCAGCCGGGTGGCGCCCGGGAGGCGGGTG 
GGAGGCGGCCGGGGTGGCCTCTTCACGGGCGGGCCTGAGAGATGGGCGCCCGTCCGGCCC 
TGGCGTCATCGTCTCCGCGTCTCTACCCAC7GAGCAAAGACACACGAAATGAAGCTCGAA 
CGAGCACACCCAAAGAACGGCCGTTTCTGTCCTTTCTTCTTAATCCCTTTGGCTTAGGGT 
TTCCCGGCCTGGACAGCCTGCCCAAGGGCACATGGGCATCCGTCCGGGGACATTCAGGCA 
GTGACCAATCCCAGGCCACCCAGGCTGTGCCCTGCGTCGTGGGCCATTTCCCAGCCGGCC 
AGAGATGGAGCAGCCACTGCGGGTCCCCGAGTCTCGGTGAGACAGTCAAGGATGGACCTT 
GGATGGAGACCGGCGTGCGGCCA7GTCCGTGGGTGAAGGAGGCGTGCAGGCCGTGCTCGG 
GGACATGGTTGCTGTCCCCTCGGCCAAACCATGAAAAGCAGCCCTCTCCCCCAACCCCCA 
GCACCAACCCGGAGACCACCCTCGGCCGGAGCCCAGCACGGCCACCGTCACGTCTCGGTC 
GTCCAGCTTGGGACAGGTCAGTTCCCAGATGTCCAGGCTGGAGCTGGTCCTTGAAGATCC 
TAGGGGTCCAGCCCAGCACAGGAGGGCCAGGTGAGAGCCCCCTGTGGTTCTAAGGATGCA 
ACCAGGGGCCGGCGGGGTGCCTGCCCTAGAGGGGGTAACTCGGCCCCCTGGGGACCAGTC 
ACCCCAGGAGGTCCCCAGAGCCCAGCTCGGAGGGCCACAGGTGCCCAGAGTCCCACCTGG 
GGAAGGCTGCCCCTCCTGCCAGCCCCCGAGCCGGGCCCCTGGCGCCCGCGTCCAGCCGCG 
ACCCCGGGGAGATATTCACCCCCTGCCCCCGTGAATCAGGAGGCCCCGAGCCCATGTTTT 
CAGTCCTTTTCCTCCCATCCCAGCCCCCCAGGAGAAGAGGTGCTGAACTGGGTCCCCTGG 
AGGCTCCTGAGCCCCAGAACAGTGCCCTCTGAGCAGACGGGCACTCTCAGACCAGCTCAC 
GCTGGACAAGTCAGCTCCTGCCTGCCGCCTGATGGGCCCTTGGGAGAAGCAGACATGGTG 
AGGAAAAGGCCCCTGTGCCCTTCACCCTAATTCCCCAGCCCCAAGTCCCACTGGGTTGCC 
AGCTTCAACCTAAGCAAATAATTCGTGCCCTCTAAACAAACGCGCGGGAATCCCACCTGC 
CCTTCCCCCGCCCGCCCCCCC 

ACCCCTCCCCTTGACCTCCAAAAGCACTTGAGGGGGCTTTCTCCAGACACCCTCCAACCC 

CGACCCCATGAAGAAGGGGTGATGGGGCTGTTACCCCAACAAGCAAGAGAACGAAGCCCA 

GAGAGGAGTTGGCGTGGACAGCAGGGGTCAGGCCCCTTTGCCCCGAGGGCAGGGCTGGTG ' 

CCACCTGGGTCAGGCGGCAGGCCCTGGAAAAGCACCGGAAATGAGCACACCTGGGTCTCT 

AGAAGGTTCTTCCAGACCTCTGGGGGCTGAGTCATTTCAACACTCCTGGGCCGGGCAGGG 

CTTCTTCTTGGCCCCGAGGGACAAGGTCCCCTTCGTCCGGGGGGTACGGCCCCTGGACCC 

CTGTCCCCCGCACCCCACCCTCCGCCTGGTGAGGGCCGCGGCCAGCTCTGGACACAGATC 

CCTCAGAGCCCCTTCTCCCTCCCTGCTCCCTCGTCTTCCCAAGATGCCCCGGCCTCCAGG 

TGGGGCAGCCAGGCGGCAGAATGTGGTCCAGGCCTCTCGGCCCCACCCACACCCCCCTGC 

TCTGCCCTGACAGCCTCCAAGACGCAGGCACGTCGCTGCGTTCTGCGTCCTGTCTCCTCA 

TGGCACAAAACGGTGCCCGCCTAGCTTCCCCCAGAGAAGGGAGATCGTGCTCCCCGGACG 

GACCCTGCTCTGCCTGTCCTCCCGCCCGGCCTTCAGGGCCTCTCCCCAAGGGTGGCCGCG 

AGGAGGCCCTCGCCTCCGGCCACGGGGGCTCCATCCTCCCGAGCCCGACAGGCCTCCGCC 

TGGTGGTCCGACCTCTTCCCCAAGGCCCCGCCCATCCTCCTCGCGCTCCCCCAAACCCTG 

CCTCTTTCCCCAGCGCCCTTGTCCCCACGGAAGACCCTCCACCCGTGCCATTACACGCTC 

TCGCCCCACCCTCCCAGCCACCCCCCCTTCCCCATCCTCCTGGAAGCTCCCACTTCCTTC 

CCGTCTCCCACGGCAGCAGAGGGTCAGCAGCTCAGGGGTCCTGGGGCCGTGGAGATGGCC 

TGCCCGGGGGTCTCGCTGACCGCCTCCTACGGAAGCTGTGCCCGGGGGTGGGGGTGTCTC 

TGCCCGAACGGCTGGAGGACGAGCCACATCCCAGGGCAGCCGGAACCTGCGTCCTGGTCT 

GAGACGGAGAGGCTGGGTGCAGGTGGCTGAGGGGCCTGCACACAGCTTGGCCTGGGGTCC 

CCTAGGTGACAACACTGGCTGAACACTCATTGCTGCTCCCCTTCCAGGGTGACCCTGGGG 

TCCCCGTGTGGCCCTCAGGGCACACGGGGGCCCCACCAGGCCTCACAGAACCCCAGTGGG 

ACTGCACCCAGGGCCCACAGAAGTGCGGGGGCACTGGGGGTCCAGAAACAACCCCACAAC 
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CAGGCCAAGG7GGCCAAGGCC7TAC7CGAGCGGGGC7GCCCGTCCCAAGAGAC7CTSGCC 
AGTCGTCCGGATCCAGCTTCCCGGGGCCGGGCCGCCCGCTGGGCTCCAGGCGGTTCTGGG 
GGGCCCTCCCCCGGGGGTTCGCCCTCCGCTCTCAGCAGCAGGAAGAGGAGCGCGGCCAGC 
GGATGGGGAGAAGAGGGCGCCC7GGCCA7C7TGC7CCCCC7GGGAC7TGAGGAGGG7CTC 
GGGCCGGGCAGGCGGGACCGGGAGCCACAGAGACCC7GGAGGAGGCAGCA7GGCGGGGAG 
GTGACCGGGGAAGAGGGCCGTGTCCCAGGCTCACAGCCCGGCCTGGCCGCCCGGCCCTCG 
GGAGGCG7GCCGC7GACCGCC7GGCCGGGAGG7T7GC7GCG7G7GGGG7TTGCAGAAAG7 
GC7GAGC7GC7GAGCCCACAGGCCAGGCTCAGAGGGGACAGGAAGGAGG77GC7GCCCAG 
CCTCGGGCACTGCTGACCCATCTCCCGTTTCCAGGGCACCAGAGCCACCTAATCTGCCGG 
CTCTGTGCCCAGGGACAGGCTTGCCTGATCTCTCAAGGCCGGGCGCTCCGCCTTCCCTGG 
GAGAGGGTTAAACA7CCAGCCCCAGCCAGCATCTCGGGCAGCTTCCTGGCTCCCCCCGCT 
CG7GCC7CC7C7GAGACCC7GG7CGGCACACC77TCCC77GAGAGCAGGAGGAGGAGGAA 
AGCGGA7GGAACCAG7GACCCTCCAGCCCC7GAGGGCACC7TCCCACG7GCCCCCGCCCG 
CCCCGCGTCC7CCGCCCCCAGTTCTCACGGCCCCAGTCCTGATGGAGGGAGGGCGACCTC 
CGGGCTCCCTGGCTCCCGCCGGCrCCGGAAGACAGGGCCGCTCGGCTGGGGCTGCAGGGA 
GGGGCCCGAGACGCAGGAGAGCAGCCCGGAGGCAAACCCCGCGGGTCTTCCAGAAGGAGG 
CC7GGCAGGGGGAGGGGGG7GCCACCAC7GC7G7CCC7C7CGTGCCACAG7GGAGGGTGT 
GGGTGGGCAGTGCCGGGGTGGGAAGTGCAGAAAGACCCTGGACCGTGGGGCTG-GGCCGCC 
ACGGGGGAGCGGGGTCTGTCAGGGACCCTGGGGGAGGGAGGCGAAGGGC7GGCCCAGAGG 
CCGGATCAC7TCCAGATTTGCTGTGGGACCAAGGGCCGGACCTCCGGGTGACTTCT7TTG 
TGTGCTGGCCACAGGGGGGCCCCGGCGAGGTCACACGGAAGGGGGCTTCGGACCTGGCCT 
AACAAGCCCACTCCCGAGGAAGATGCAAGGGGAGCCAGACGGAAGGGCCGAAGGGGGCGA 
7CGGGGGACACOGCGGCAGGGCCGGGGCAGAGAAGGGAGGCAGAGGGCAGAGAAGGGACC 
CAGAGGGCAGAGAACGGAGGCAGAGGGGCCACA7GC77GGAGGGCCACGGAGGAGCGGGA 
ACGGCG7CCGGCG7CCAGCGC:CGAA7CAGGCCCGTCAGGCG3AGGG7GCG7GGACCTGCC 
TGGCCTTCACGAGCACAGTCAGCAGGCTGTCTCTTATACACATCTCAACCATCAT 



Con tig 7 {482 bp) 

AGCAATGGGGCCGTGACC7AAGGAGGCAGGCCCAGG7CAGTCCGGTGACC7C7CGTGGCC 
CCGATG7T7GGA^ATCCCCAAATCAAAATGACCCATCCGACAAGCTTGCATGCC7GCAGG 
7CGAC7C7AGAGGA7CCCCCGG7ACCGAGCTCGAA77CGCCC7A7AG7GAG7CGTATTAC 
AAT7CACTGGCCG7CGT777ACAACGTCG7GACTGGGAAAACCC7GGCGTTACCCAAC7T 
AATCGCC77CCACCACATCCCCC77TCGCC:AGC7GGCG7AATAGCGAAGAGGCCCGCACC 
GA7CGCCC77CCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCCTGA7CCGGTATTTT 
CTCC77ACCCATCTG7GCGG7A777CACACCGCA7ATGGTGCACTCTCAG7ACAATCTGC 
TC7GA7GCCGCA7AGT7AAGCCAGCCCCGACACCCGCCAACACCCGC7GA(:GCCAACCCC 
77 
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FIGURE 9 

Human clone af 087017 . em_huml : 1119 gene + flanking sequences 




CKoT '9 >J*P»«jq SS'WOK ^-^'q^bss ;i o xOTdLCQ 
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IDENTIFIED POLYMORPHISMS: 



POLYMORPHISMS TYROS IME HYDROXYLASE GENE - COWTIG C3 (uqure 6) 



1 GGATCCAGCC (A : T ) GCAGCC 1081 bp 

2 ACAACCCCC{- :C)TCCCACAG 114 9 bp 

3 TGCGGAGGGG ( A : G ) GACCTG 118 6 bp 

4 AGGT { CAAGGCCAGGT : - ) CGAGG 1210 bp 

POLYMORPHISMS INSULIN- IGF2 - CONTIG C4 (figure 6) 

5 CCC(C:A)CCCC(A:C)CGCCGC 438 bp 

6 CCC(C:A)CCCC(A:C)CGCCGC 443 bp 

7 CGCCGCAGCA(G:A)GCCG 455 bp 

8 GCTTATGG (G : A) GCCGGG 503 bp 

9 CACGGC(T:C)TC(G:A)GAGCA 525 bp 

10 CACGGC(T:C)TC(G:A)GAGCA 528 bp 

11 GTCTGC ( A : G) GGCAGGTG 571 bp 

12 CAAGCCCGG ( G : T ) CGGTT 636 bp 

13 ACCTC(A:G)AGGCCCCCA 710 bp 

14 GC(C:T)GGGCCCAGCCGC 867 bp 

15 ACCAGCTG(C:T)GTTCCC 903 bp 

16 GGC(C:G)CTCTGGGCGCC 1148 bp 

17 GGGGG ( C : T ) GTCCCGGGA 1305 bp 
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18 GCGGT (C : T) GGGGGAGTT 1320 bp 

19 CGCCC(C:T)GGTCCCGCT 1400 bp 

20 TCCC(G:A)TCTGCCGGCC 1519 bp 

21 GA(T:A)GCCCCATGCCCC 154 7 bp 

22 GG ( C : T ) GGCTGCTGCGGC 1607 bp 
2 3 TGGCTGC ( G : A) GTCTGGG 2 2 2 2 ' bp 

POLYMORPH! SMES IN CODING REGION - CONTIG C10 (figure 6) 

24 GCGCA ( G : T ) TGATTGGCA 341 bp 

25 CGCCCCCCCCC(-:C) (G:C)GG 2247 bp 

26 CGCGCCCCCCC ( - :C) (G:C)GG 2248 bp 

27 GCAGCCGGCTC ( C : T ) TGG 2257 bp 
2 8 GTTGTTG (C : T) TCTGGGA 2413 bp 



MICRO SATELLITES 

29 PIGQTL1: (AT) 11 112 to 133 bp Contig 57 

30 PIGQTL2 : (GT) 8 gcacgcgtgtgcctgtgtac(GT) 17 1074 to 1144 bp Contig 
95 

31 PIGQTL3: (CA) 19 223 to 260 bp Contig 105 
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